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® Indole derivatives. 

© The invention provides compounds of the general formula (I): 



Hct- CH 2 




0) 



lf> or a physiologically acceptable salt or a solvate (e.g. hydrates) thereof in which 

N R 1 represents a hydrogen atom or a halogen atom or a group selected from Ci-s alkyl, C2-6 alkenyl, 

O fluoroCi -ealkyl. -CHO, -CO2H or -COR 4 ; 

^ R 2 represents a hydrogen atom or a haJogen atom or the group Ar; 

^ R 3 represents a hydrogen atom or a group selected from Ci-s alkyl, C3-6alkenyl, Ci-ealkoxy, -COR 4 , -SO2R 4 

© or the group Ar; 

n R 4 represents a group selected from Ci -e alkyl, C2-€ alkenyl, Ci- 6 alkoxy or the group -NR 12 R 13 ; 

mi Ar represents the group 
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R 5 represents a group selected from -C0 2 H, -NHS02CF 3 or a C-linked tetrazolyl group; 

R s and R 7 which may be the same or different each independently represent a hydrogen atom or a halogen . 
atom or a Ci -6 alky I group; 

Het represents an N-linked imidazolyl group substituted at the 2-position by a d-salkyl, C2-$aIkenyi or a 
Ci~salkylthio group, the imidazolyl group optionally being substituted by one or two further substituents selected 
from a halogen atom or a group selected from cyano, nitro, Ci-ealkyl, C2-6alkenyl, fluoroCi-6aikyl, -(CH2) m R 8 » 
-(CH 2 )„COR 9 , or -(CH 2 ) p NR 10 COR n ; 

or Het represents an N-linked benzimidazolyl group substituted at the 2-position by a Ci-calkyl, C2-ealkenyl or 
a Ci-ealkylthio group; 

R 8 represents a hydroxy or C t -6alkoxy group; 

R 9 represents a hydrogen atom or a group selected from hydroxy, Ci- 6 aikyl, Ci-salkoxy, phenyl, phenoxy or 
the group -NR* 2 R 13 ; 

R 10 represents a hydrogen atom or a Ci -6 alky I group; 

R 11 represents a hydrogen atom or a group selected from Ci-ealkyl, Ci-salkoxy, phenyl, phenoxy or the group 
-NR 12 R 13 ; 

R 12 and R 13 which may be the same or different each independently represent a hydrogen atom or a Ci -+alkyl 
group or -NR 12 R 13 forms a saturated heterocyclic ring which has 5 or 6 ring members and may optionally 
contain in the ring one oxygen atom; 
m represents an integer from 1 to 4; 
n represents an integer from 0 to 4; and 
p represents an integer from 1 to 4; 

provided that one of R 2 and R 3 represents the group Ar, and that when R 2 represents the group Ar, R 3 
represents a hydrogen atom or a group selected from Ci-s alkyl, v Ca-6 alkenyl, Ct-salkoxy -COR 4 or -SQ2R 4 . 
and that when R 3 represents the group Ar, R 2 represents a hydrogen atom or a halogen atom. 

The compounds may be used in the treatment or prophylaxis of hypertension and diseases associated with 
cognitive disorders. 
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INDOLE DERIVATIVES 

This invention relates to indole derivatives, processes for their preparation and pharmaceutical composi- 
tions containing them. According to the invention we provide a compound of the general formula (I): 




or a physiologically acceptable salt or a solvate (e.g. hydrates) thereof in which 
75 R 1 represents a hydrogen atom or a halogen atom or a group selected from Ct-e alkyl, C 2 - 6 alkenyl, 
fluoroCi -s-alkyl, -CHO. -C0 2 H or -COR 4 ; 

R 2 represents a hydrogen atom or a halogen atom or the group Ar; 

R3 represents a hydrogen atom or a group selected from Ci-s alkyl, C 3 -6alkenyl. Ci-ealkoxy, -COR*, 
-SO2R 4 or the group An 

20 R 4 represents a group selected from Ci- 6 alkyl, C 2 -« alkenyl, C1-6 alkoxy or the group -NR 12 R 13 ; 
Ar represents the group 



25 




R 5 represents a group selected from -C0 2 H, -NHS0 2 CF 3 or a C-linked tetrazolyl group; 

R e and R 7 which may be the same or different each independently represent a hydrogen atom or a halogen 

atom or a Ci -6 alkyl group; 

35 Het represents an N-linked imidazolyl group substituted at the 2-position by a Ci-salkyl, C^-ealkenyl or a 
Ci-salkylthio group, the imidazolyl group optionally being substituted by one or two further substituents 
selected from a halogen atom or a group selected from cyano, nitro, Ci- 6 alkyl, C^-ealkenyl, fl- 
uoroCi - 6 alky I, -(CHjz^R 8 . (CH 2 )„COR 9 , or (CH 2 ) p NR 10 COR 11 ; 

or Het represents an N-linked benzimidazolyl group substituted at the 2-position by a Ci-salkyl, C 2 - 
40 -ealkenyl or a Ci -calkylthio group; 

R 8 represents a hydroxy or C1 -s alkoxy group; 

R 9 represents a hydrogen atom or a group selected from hydroxy, Ci- 6 alkyl, Ci- s alkoxy, phenyl, phenoxy 
or the group -NR 12 R 13 ; 

R 10 represents a hydrogen atom or a cl6ajkyl group; R 11 represents a hydrogen atom or a group 
45 selectedfrom Ci -salkyl, C1 -^alkoxy, phenyl, phenoxy or the group -NR 12 R 13 ; 

R 12 and R 13 which may be the same or different each independently represent a hydrogen atom or a 

Ci-4aJkyl group or -NR 12 R 13 forms a saturated heterocyclic ring which has 5 or 6 ring members and may 

optionally contain in the ring one oxygen atom; 

m represents an integer from 1 to 4; 
so n represents an integer from 0 to 4; and 

p represents an integer from 1 to 4; 

provided that one of R 2 and R 3 represents the group Ar, and that when R 2 represents the group Ar, R 3 
represents a hydrogen atom or a group selected from Ci-e alkyl, C 36 alkenyl, Ci-6alkoxy -COR 4 or 
-S0 2 R 4 , and that when R 3 represents the group Ar, R 2 represents a hydrogen or a halogen atom. 

Where optical isomers may exist formula (I) is intended to cover all enantiomers, diastereoisomers and 
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mixtures thereof including racemates. Compounds containing one or two double bonds may exist in the cis 
or trans configuration. 

The invention also includes within its scope the solvates, especially the hydrates of compounds of 
general formula (I) or a physiologically acceptable salt thereof. 
s Within the above definition the term 'alky! 1 or 'alkoxy* as a group or part of a group means that the 
group is straight or branched. The term 'alkenyl' as a group or part of a group means that the group is 
straight or branched and contains at least one carbon-carbon double bond. Furthermore, when R 3 
represents a Ca-6 alkenyl group, the carbon-carbon double bond should not be in conjugation with the 
indole nitrogen. 

io The term 'halogen* means a fluorine, chlorine, bromine or iodine atom. 

The term 'fluoroCi-ealkyP means an alkyl group in which one or more hydrogen atoms have been 
replaced by a fluorine atom, for example, -CH2CF3 or trifluoromethyl. 

Within the above definition when -NR 12 R 13 represents a saturated heterocyclic ring, this contains 5 or 6 
ring members, one of which may be an oxygen atom. Suitable heterocyclic groups are a pyrrolidino. 
75 piperidino or morpholino group. 

A preferred class of compounds of general formula (I) is that wherein the group Het is substituted at the 
2-position by a C2-5 alkyl, and in particular a C3 -5 alkyl group, or C3 -5 alkenyl group. Particularly preferred 
are those compounds wherein the 2-position substituent is an n-butyl or but-1-enyl group. 

Another preferred class of compounds of general formula (I) is that wherein the group Het is optionally 
20 substituted by one or two further substituents selected from a halogen atom or a group selected from Ct -s 
alkyl, -(CH 2 ) m R 8 or -(CH 2 ) n COR 9 . Particularly preferred are the compounds wherein Het is substituted by a 
halogen atom. Also preferred, are those compounds wherein Het is substituted by a group selected from 
-(CH 2 ) m R 8 or -(CH 2 ) n COR 9 , especially wherein R 8 represents hydroxy or methoxy and R 9 represents 
hydrogen, hydroxy, methoxy or ethoxy, especially hydrogen, hydroxy or methoxy and m is 1 or 2 and n is 
25 0, 1 or 2. In particular, the substituents may represent a chlorine atom or a group selected from -CH 2 OH, 
-CHO, -CO2H, -CHzOCHa or -CCfcC^CHs. 

Conveniently, in the compounds of general formula (I), R 3 may be a hydrogen atom. 
A yet further preferred class of compounds of general formula (I) is that wherein R 1 is attached at the 3- 
positton on the indole ring! Also preferred are those compounds wherein R 1 represents a hydrogen atom or 
30 a halogen (especially bromine) atom or a Ct -3aJky I group. 

Another preferred class of compounds of general formula (I) is that wherein R 2 represents the group Ar, 
and in particular, where R 1 additionally represents a halogen atom and R 3 is a hydrogen atom. 

Conveniently, in the compounds of general formula (I), the group Het-CH 2 - is attached at the 5-position 
on the indole ring. 

35 Also conveniently, in the compounds of general formula (I), R 5 may be the group -C0 2 H or a C-linked 
tetrazolyl group. 

Still conveniently, in the compounds of general formula (I), R 6 and R 7 may each independently 
represent a hydrogen atom. 

A particularly preferred class of compound of general formula (I) are those wherein 
40 R 1 represents a hydrogen atom or a halogen atom; 
R 2 represents a halogen atom or the group Ar; 
R 3 represents a hydrogen atom, a Ci-6alkyl group or the group Ar; 
Ar represents the group 

45 
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R 5 represents a group selected from -C0 2 H, -NHSC^CFs or a Olinked tetrazolyl group; 
55 R 6 and R 7 each independently represent hydrogen atoms; 

Het represents an N-linked imidazolyl group substituted at the 2-position by a Ct-s alkyl group, the 
imidazolyl group optionally being substituted by one or two further substituents selected from a halogen 
atom or a group selected from -(Chh^R 8 or -(CH 2 ) n COR 9 ; 
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or Het represents an N-linked benzimidazolyi group substituted at the 2-position by a Ct-talkyl group; 
R 8 represents a hydroxy group; 
R 9 represents a hydroxy group; 
m represents an integer from 1 to 4; and 
5 n represents an integer from 0 to 4; 

provided that one of R 2 and R 3 represents the group Ar, and that when R 2 represents the group Ar, R 3 
represents a hydrogen atom or a Ci-&alkyl group, and that when R 3 represents the group Ar, R 2 represents 
a halogen atom; 

or a physiologically acceptable salt or solvate thereof. 
10 Particularly preferred compounds of the invention include: 

1 -[[3-bromo-2-[2-(1 H-tetrazol-5-yl)phenyl]-1 H-indol-5-yl]methylh2-buty l-4-chloro-1 H-imidazole-5-carboxylic 
acid; 

1-[[3-bromo-2-[2-[[(trifluorom H- 
imidazole-5-carboxylic acid; 

75 or a physiologically acceptable salt or solvate thereof. 

The physiologically acceptable acid addition salts of the compounds of formula (I) may be derived from 
inorganic or organic acids. Examples of such salts include hydrochlorides, hydrobromides, sulphates, 
phosphates, benzoates, naphthoates, hydroxynaphthoates, p-toluenesulphonates, methanesulphonates, sul- 
phamates, ascorbates, oxalates, tartrates, citrates, maleates, salicylates, fumarates, succinates, lactates, 

20 glutarates, glutaconates, acetates, trifluoroacetates or tricarballylates. 

The compounds may also form salts with suitable bases. Examples of such salts are alkali metal (e.g. 
sodium or potassium), alkaline earth metal (e.g. calcium or magnesium), ammonium and substituted 
ammonium (e.g. dimethylammonium, triethylammonium, 2-hydroxyethyldimethylammonium, piperazinium, 
N.N-dimethyl-piperazinium, piperidinium, ethylenediammonium and choline). 

25 It will be appreciated that, for pharmaceutical use, the salts referred to above will be physiologically 
acceptable, but other salts may find use, for example, in the preparation of the compounds of formula (I) 
and the physiologically acceptable salts thereof. 

It will be further appreciated that the compounds of general formula (I) may be chemically modified in 
the form of compounds which in vivo (for example, by enzymic attack) will liberate the parent compounds of 

30 general formula (I). Such prodrugs may be, for example, physiologically acceptable metabolically labile 
ester derivatives. These may be formed by esterification, for example of any of the carboxylic acid groups 
in the parent compound of general formula (I), with prior protection of any other reactive groups present in 
the molecule. Examples of such esters include lower alkane esters such as methyl or ethyl esters. In 
addition to the above ester derivatives the present invention includes within its scope compounds of general 

35 formula (l) in the form of other physiologically acceptable equivalents, i.e. physiologically acceptable 
compounds which like the metabolically labile esters are converted in vivo into the parent compounds of 
general formula (I). 

According to a second aspect of the invention we provide a compound of formula (l) or a physiologi- 
cally acceptable salt or a solvate thereof for use in therapy. 

40 In particular, the compounds of the invention may be used in the treatment or prophylaxis of 
hypertension. They may also be used in the treatment or prophylaxis of cognitive disorders such as 
dementia (e.g. Alzheimer's disease) and other diseases such as renal failure, hyperaldosteronism, cardiac 
insufficiency, congestive heart failure, post-myocardial infarction, cerebrovascular disorders, glaucoma and 
disorders of intracellular homeostasis. 

45 According to a further aspect of the invention we provide a compound of formula (I) or a physiologically 
acceptable salt or a solvate thereof for use in the treatment of the aforementioned diseases, especially 
hypertension. 

According to another aspect of the invention we provide a compound of formula (I) or a physiologically 
acceptable salt or a solvate thereof for the manufacture of a therapeutic agent for the treatment of the 
so aforementioned diseases, especially hypertension. 

According to a further aspect of the invention we provide a method of treating the aforementioned 
diseases, especially hypertension, which method comprises administering an effective amount to a patient 
in need of such treatment of a compound of formula (I) or a physiologically acceptable salt or a solvate 
thereof. 

55 It will be appreciated that the compounds of formula (I) or a physiologically acceptable salt or a solvate 
thereof may advantageously be used in conjunction with one or more other therapeutic agents, such as for 
example diuretics and/or different antihypertensive agents such as /3-blockers, calcium channel blockers or 
ACE inhibitors. It is to be understood that such combination therapy constitutes a further aspect of the 
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present invention. 

While it is possible that a compound of general formula (I) may be administered as the raw chemical it 
is preferable to present the active ingredient as a pharmaceutical formulation. 

The compounds of formula (I) and their physiologically acceptable acid addition salts, solvates and 

s metabofically labile esters may be formulated for administration in any convenient way, and the invention 
also includes within its scope pharmaceutical compositions comprising at least one compound of formula (I) 
or a physiologically acceptable salt, solvate or metabolically labile ester thereof adapted for use in human or 
veterinary medicine. Such compositions may be presented for use in conventional manner in admixture with 
one or more physiologically acceptable carriers or excipients. The carrier(s) must be •acceptable' in the 

w sense of being compatible with the other ingredients of the formulation and not deleterious to the recipient 
thereof. 

Thus, the compounds according to the invention may be formulated for oral, buccal, parenteral or rectal 
administration or in a form suitable for administration by inhalation or insufflation. Oral administration is 
preferred. 

75 Tablets and capsules for oral administration may contain conventional excipients such as binding 
agents, for example mucilage of starch or polyvinylpyrrolidone; fillers, for example, lactose, microcrystalline 
cellulose or maize-starch; lubricants, for example, magnesium stearate or stearic acid; disintegrants, for 
example, potato starch, croscarmellose sodium or sodium starch glycollate; or wetting agents such as 
sodium lauryl sulphate. The tablets may be coated according to methods well known in the art. Oral liquid 

20 preparations may be in the form of, for example, aqueous or oily suspensions, solutions, emulsions, syrups 
or elixirs, or may be presented as a dry product for constitution with water or other suitable vehicle before 
use. Such liquid preparations may contain conventional additives such as suspending agents, for example, 
sorbitol syrup, methyl cellulose, glucose/sugar syrup or carboxymethyl cellulose; emulsifying agents, for 
example, sorbitan mono-oleate; non-aqueous vehicles (which may include edible oils), for example, 

25 propylene glycol or ethyl alcohol; and preservatives, for example, methyl or propyl p-hydroxybenzoates or 
sorbic acid. The compounds or their salts or esters may also be formulated as suppositories, e.g. containing 
conventional suppository bases such as cocoa butter or other glycerides. For buccal administration the 
composition may take the form of tablets or lozenges formulated in conventional manner. 

It will be appreciated that both tablets and capsules may be manufactured in the form of sustained 

30 release formulations, such that they provide a controlled continuous release of the compounds according to 
the invention over a period of hours. 

The compounds of formula (I) and their physiologically acceptable acid addition salts, solvates and 
metabolically labile esters may be formulated for parenteral administration by bolus injection or continuous 
infusion and may be presented in unit dose form in ampoules, or in multi-dose containers with an added 

35 preservative. The compositions may take such forms as suspensions, solutions, or emulsions in oily or 
aqueous vehicles, and may contain fonmulatory agents such as suspending, stabilising and/or dispersing 
agents. Alternatively the active ingredient may be in powder form for constitution with a suitable vehicle, 
e.g. sterile, pyrogen-free water, before use. 

For administration by inhalation the compounds according to the invention are conveniently delivered in 

40 the form of an aerosol spray presentation from pressurised packs or a nebuliser, with the use of a suitable 
propellant, e.g. dichlorodifluoromethane, trichiorofluorometharie, dichlorotetrafluoroethane or other suitable 
gas. In the case of a pressurised aerosol the dosage unit may be determined by providing a valve to deliver 
a metered amount. 

Alternatively, for administration by inhalation or insufflation, the compounds according to the invention 
45 may take the form of a dry powder composition, for example a powder mix of the compound and a suitable 
powder base such as lactose or starch. The powder composition may be presented in unit dosage form in, 
for example, capsules or cartridges of e.g. gelatin, or blister packs from which the powder may be 
administered with the aid of an inhaler or insufflator. 

The pharmaceutical formulations according to the invention may also contain other active ingredients 
so such as antimicrobial agents, or preservatives. 

It will be appreciated that the amount of a compound of general formula (1) required for use in treatment 
will vary not only with the particular compound selected but also with the route of administration, the nature 
of the condition being treated and the age and condition of the patient and will ultimately be at the 
discretion of the attendant physician or veterinarian. In general, however, when the compositions comprise 
55 dosage units, each unit will preferably contain 5mg to 500mg, advantageously where the compounds are to 
be administered orally 25mg to 400mg of the active compound. The daily dosage as employed for adult 
human treatment will preferably range from 5mg to 3g, most preferably from 25mg to 1g which may be 
administered in 1 to 4 daily doses. 
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The compounds of the invention may be prepared by a number of processes as described below 
wherein the various groups are as defined for general formula (I) unless otherwise specified. 

Thus, according to a further aspect of the present invention we provide a process (A) for preparing the 
compounds of general formula (I) which comprises treating the indole of general formula (II) 

5 
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is (wherein L is a leaving group, for example a halogen atom such as chlorine, bromine or iodine, or a 
hydrocarbylsulphonyloxy group such as methanesulphonyloxy, or p-toluenesulphonyloxy, R 1 and R 2 are as 
defined in general formula (I) and R 3a is as defined for R 3 in general formula (I) or alternatively represents a 
nitrogen protecting group) with an imidazole of formula (III) 



20 




25 

(wherein R 14 represents a group selected from Ci-calkyl, C^-calkenyl or Ci -salkylthio; R 15 and R 16 which 
may be the same or different each independently represent a hydrogen or halogen atom, or a group 
selected from cyano, nitro. Ci-«alkyl, Ca-calkenyl, fluoroCi- 6 alkyl, (Ct-fe^R 8 , -(CH 2 ) n COR 9 , (CH 2 )- 

30 pNR 10 COR 11 or when taken together with the carbon atoms to which R 1S and R 1 * are attached, there is 
formed a fused phenyl ring; and R 8 , R 9 , R 10 , R 11 , m, n and p are as defined in general formula (I)) followed 
by the removal of any protecting groups where present, as described hereinafter. 

The reaction is preferably effected under basic conditions, for example, in the presence of sodium 
hydride, potassium carbonate or sodium methoxide. The reaction is conveniently effected in a solvent such 

35 as acetonitrile or an ether e.g. tetrahydrofuran or dioxan, a ketone e.g. butanone or methyl isobutyl ketone, 
or a substituted amide e.g. dimethylformamide, at a temperature between 0°C and the reflux temperature of 
the solvent. 

The intermediate indoles of general formula (II) and their acid addition salts are novel compounds and 
form a further aspect of the invention. 
40 In another general process (B) a compound of general formula (I) may be obtained by deprotection of a 
protected intermediate of general formula (IV) 




(IV) 



(wherein R\ R 2 and Het are as defined in general formula (I), R 3a is as defined in general formula (II) and at 
least one reactive group is blocked by a protecting group, for example, when R 33 represents a protecting 
55 group). 

The protecting groups may be any conventional protecting groups, for example as described in 
"Protective Groups in Organic Synthesis" by Theodora Greene (John Wiley and Sons Inc., 1981). Examples 
of suitable nitrogen protecting groups such as that represented by R 33 include acyl groups such as acetyl, 
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trichloroacetyl or trifluoroacetyl, carbamates such as methyl carbamate, t-butyl carbamate (t-BOC) or p- 
nitrobenzyl carbamate, silyl groups such as t-butyldimethylsilyl (TBDMS), or aryl sulphonyl groups such as 
phenylsulphonyL Examples of carboxyl protecting groups include Ci-g alkyl such as methyl or t-butyl, or 
C7-10 aralkyJ such as benzyl. 
5 When R 6 Is a tetrazole group, this may be protected with, for example, the trityl group -C(phenyl) 3 , or a 
p-nitrobenzyi or 1-ethoxyethyl group. 

~ Deprotection to yield the compound of general formula (I) may be effected using conventional 
techniques. Thus, for example, aralkyl groups may be cleaved by hydrogenolysis in a suitable organic 
solvent such as an alcohol, for example, ethanol in the presence of a noble metal catalyst such as 

70 palladium or platinum or an oxide thereof on a support such as charcoal, and conveniently at room 
temperature and pressure. When R 3 * is a carbamate such as t-BOC or an arylsulphonyl group, and 
optionally a carboxyl group is protected by an alkyl group, these may be cleaved by hydrolysis using a 
base such as an alkali metal hydroxide (e.g. sodium hydroxide or potassium hydroxide) in a suitable solvent 
(e.g. an aqueous alcohol such as methanol or ethanol) at any suitable temperature up to reflux. Deprotection 

75 of the tetrazole group when protected with a trityl group and removal of a TBDMS group may be effected 
by acid hydrolysis using trifluoroacetic acid or a mineral acid such as hydrochloric acid in a suitable solvent 
such as acetone conveniently at room temperature. Alternatively, when possible, deprotection of the 
tetrazolyl group can be effected by catalytic hydrogenation as previously described. Removal of a TBDMS 
group may also be effected by treatment with tetrabutylammoniumfiuoride in dimethylformamide. 

20 In another general process (C) a compound of general formula (I) in which the substituent R 5 in the 
group Ar represents a C-linked tetrazolyl group, may also be prepared from a compound of general formula 
(la) 



30 




(wherein R\ R 2 R 3 and Het are as defined in general formula (I) except that in the group Ar, R 5 represents 
35 a nrtrile group) by reaction with a suitable azide such as sodium azide, ammonium azide (preferably 
prepared in situ from sodium azide and ammonium chloride) or tributyl tin azide. The reaction is 
conveniently effected in a solvent such as xylene or an ether, for example, dimethoxyethane or 
tetrahydrofuran at an elevated temperature, such as the reflux temperature of the solvent, for between 1 and 
10 days. Where the azide is tributyl tin azide the reaction may conveniently be effected in the absence of a 
40 solvent at a temperature between room temperature and 180°C. Such a reaction leaves the tetrazolyl group 
protected with a tributyl tin group, which can readily be removed using aqueous base or acid. Where 
aqueous base is used to effect this deprotection, the compound may be treated with an aqueous acid to 
liberate the free acid. 

The intermediate indoles of general formula (la) and their acid addition salts are novel compounds and 
45 form a further aspect of the invention. 

In another general process (D). a compound of general formula (I) in which the substituent R 5 in the 
group Ar represents -NHSO2CF3, may also be prepared from a compound of general formula (lb) 



50 
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wherein R\ R 2 , R 3 and Het are as defined in generaJ formula (I) except that in the group Ar, R s represents 
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an amino groups) by reaction with trifluoromethanesulphonic anhydride in the presence of a base such as 
triethylamine, in a suitable solvent such as dichloromethane. 

Compounds of general formula (lb) may be prepared by processes analogous to those described herein 
commencing from a pom pound of formula (XIII) and a corresponding indole intermediate. 
5 Alternatively, compounds of general formula (lb) may be prepared by a Curtius rearrangement of a 
compound of formula (I) wherein R s in the group Ar is -CO2H (provided that this is the only carboxyl group 
in the molecule) using, for example, diphenylphosphorylazide in the, presence of a base such as 
triethylamine and in a solvent such as an alcohol (e.g. tert-butanol) to form a carbamate followed by 
deprotection of the amine in a conventional manner, for example by acid hydrolysis using hydrochloric acid 
70 in a solvent such as ethanol. 

The intermediate compounds of general formula (lb) and their acid additions salts are novel compounds 
and form a further aspect of the present invention. 

In the processes (A), (B), (C) and (D) described above, the compounds of general formula (I) may be 
obtained in the form of a salt, conveniently in the form of a physiologically acceptable salt. Where desired, 
75 such salts may be converted into the corresponding free acids or free bases using conventional methods. 

Physiologically acceptable salts of the compounds of general formula (I) may be prepared by reacting a 
compound of general formula (1) with an appropriate acid or base in the presence of a suitable solvent such 
as acetonitrile, acetone, chloroform, ethyl acetate or an alcohol, e.g. methanol, ethanol or isopropanol. 

Physiologically acceptable salts may also be prepared from other salts, including other physiologically 
20 acceptable salts, of the compounds of general formula (I), using conventional methods. 

The intermediate compounds of general formula (II) may be prepared from an indole of formula (V) 



25 




30 fr* 

(wherein R 3 * is as defined in general formula (II)) using any suitable reagent well known in the art for 

converting the methyl on the 6-membered ring into the group -CH 2 L (wherein L is as defined in general 
35 formula (II)). Thus, for example, when L is a halogen atom, a compound of formula (V) can be converted 

into a compound of general formula (II) using N-chloro amides, tert-butyl hypochlorite or N-bromosuc- 

cinimide in the presence of a radical initiator such as azobisisobutyronitrile (AIBN) or di benzoyl peroxide. 

Halogenation of the side chain may be catalysed by light, thus the reaction can be illuminated with a 

suitable artificial light source. 
40 When R 1 is a halogen atom, L and R 1 can be the same and thus a one-step reaction with a 

halogenating agent can be effected. 

Indoles of formula (V) wherein R 2 is Ar and is attached at the 2-position on the indole ring may be 

prepared by reaction of a compound of formula (VI) 

45 



1 

R 



50 




55 with a compound of formula (VII) 
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5 




(VII) 



10 (wherein X represents a bromine or iodine atom. R 6 and R 7 are as defined in general formula (I) and R 5a is 
as defined for R 5 in general formula (!) or is a protected derivative thereof). 

When R 1 in formula (VI) represents a hydrogen atom or a group selected from Ci- 6 alkyl or C2-ealkenyl 
the compound of formula (VI) is first treated with an alkyl lithium compound such as n-butyl lithium at a 
reduced temperature, for example, between -100°C and -60°C in a solvent such as an ether (e.g. 

15 tetrahydrofuran). The mixture is then treated with a tri-substituted alkylborate compound such as 
triisopropylborate and the temperature conveniently brought up to room temperature. Subsequently, water 
may be added and the mixture treated with a strong mineral acid such as hydrochloric acid thus producing 
a compound of formula (Via) 

20 



25 




(Via) 



The intermediate compound of formula (Via) is then reacted with a compound of formula (V») in the 
30 presence of a palladium (O) compound such as tetrakis(triphenylphosphine)palladium (O) in a solvent such 
as an ether (e.g. dimethoxyethane), and in the presence of a base such as sodium carbonate. The reaction 
is conveniently effected at an elevated temperature, such as the reflux temperature of the solvent. 

Indoles of formula (V) wherein R 2 is Ar and is attached at the 3-position on the indole ring may be 
prepared by cyclisation of a hydrazone of formula ; (VIII) 



40 




(VIII) 



(wherein R 5a , R 6 and R 7 are as previously defined). 

This Fischer synthesis of indoles can be effected using methods well known in the art. Thus, for 
example, the reaction may be effected in polyphosphoric acid or polyphosphate ester at a temperature 
between room temperature and 100°C. 

Alternatively, indoles of formula (V) wherein R 2 is Ar and is attached at the 3-position on the indole ring 
may be prepared by a one-step reaction of a compound of formula (IX) 



55 
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5 




R 7 

ro with the appropriate tolyl hydrazine, preferably in the presence of an aqueous acid such as aqueous 
hydrochloric acid, in a solvent such as methanol and conveniently at room temperature. 

Indoles of formula (V) wherein R 33 is the group Ar (and consequently R 2 is a hydrogen or halogen atom) 
may be prepared by the reaction of a compound of formula (X) 

75 



20 




H 



with a compound of formula (XI) 

25 



R 5 * 



30 




35 in the presence of a base such as sodium hydride or potassium carbonate, in a solvent such as an ether 
e.g. tetrahydrofuran or a substituted amide e.g. dimethylformamide and conveniently, at a temperature 
between 0°C and the reflux temperature of the solvent. Indoles of formula (V) in which the substituent R s in 
the group Ar represents a Olinked tetrazolyl group may be prepared from a precursor of a compound of 
formula (V) wherein the substituent R 5 represents a nitrile group using the reagents and conditions 

40 described in process (C). 

Similarly, intermediates of formula (VII) wherein R 5 represents a Olinked tetrazolyl group may be 
prepared from a compound of formula (XII) 



45 CN 



50 




(XII) 



(wherein X is as previously defined) followed where necessary by protection of any reactive groups, using 
methods well-known in the art such as those described in process (C). 
55 Compounds of formula (V) in which the substituent R 5 in the group Ar is -NHSO2CF3 may be prepared 
from an precursor of a compound of formula (V) wherein the substituent R 5 is an amino group using the 
reagents and conditions described in process (D). 

Similarly, intermediates of formula (VII) wherein R 5a represents «NHS0 2 CF 3 may be prepared from a 
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compound of formula (XIII). 



5 




(XIII) 



70 



(followed, where necessary, by the protection of any reactive groups) using methods well known in the art 
such as those described in process (D). 

It will be appreciated that indoles of formula (V) in which R 1 represents a hydrogen atom may be 

75 converted into compounds of formula (V) in which R 1 represents the group methyl (via hydrogenolysis of 
the Mannich base), -CHO (by reaction with N-disubstituted formamides and phosphorus oxychloride) or 
-COR* (wherein R 4 is as defined in general formula (I)) using techniques well known in the art, such as 
those described in "Properties and Reactions of Indoles" in Indoles by W.J. Houlihan (Ed), Vol. 1, p. 70, 
Wiley Interscience (1972), "Electrophilic Substitution Reactions on the Indole Ring" in The Chemistry of 

20 Indoles by R.I. Sundberg, Chapter 1, p.1 and p. 56, Academic Press (1970) or "Indoles : Reactions and 
Synthesis" in Heterocyclic Chemistry by J.A. Joule and G.F. Smith, Chapter 23, p. 257, Van Nostrand 
Reinhold Company, London (1972). 

Intermediates of formula (VIII) may be prepared by the condensation of a compound of formula (XIV) 



with the appropriate tolyl hydrazine using methods well known in the art, for example, in a solvent such as 
35 ethanol, and conveniently at room temperature. 

The imidazoles of formula (III) may be prepared as described in European Specification No. 025331 OA 
and in US Patent No. 4355040 or by methods analogous to those described therein. The content of these 
references is hereby incorporated by reference. 

Intermediates of formulae (VI), (VII), (VIII), (IX), (X), (XI), (XII), (XIII) and (XIV) are either known 
40 compounds or may be prepared by methods analogous to those used for the preparation of the known 
compounds. 

The following examples illustrate the invention. Temperatures are in °C. "Dried" refers to drying using 
magnesium sulphate. Thin layer chromatography (t.l.c.) was carried out on silica and column chromatog- 
raphy was carried out on silica (Merck 9385), using one of the following solvent systems : A - dich- 
45 loromethane : hexane, B -ether : hexane, C - dichloromethane : ethyl acetate, D - ether dichloromethane, E 
- dichloromethane : ethanol : cone, aqueous ammonia or F - ethyl acetate : hexane. The following 
abbreviations are used : THF - tetrahydrofuran; DME - dimethoxyethane; AIBN - azobisisobutyronitrile; DMF 
-dimethylformamide; DMAP - 4-dimethylaminopyridine; TFA - trifluoroacetic acid 

so Intermediate (1) 

1 ,1 -Dimethyielhyl 5-methyH H-indole-1 -carboxylate 

Di-t-butyl dicarbonate (2.00ml) was added to a stirred solution of 5-methylindole (0.99g) and DMAP 
(100mg) in dry dichloromethane (40ml) at room temperature under nitrogen. After 1h the solvent was 
55 evaporated in vacuo and the residue purified by chromatography, eluting with System A (1 :3) to give the 
title compound as a colourless oil. 
tic. System A (1:3) Rf 0.35. 



25 
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Intermediate (2) 

1,1-Dimethylethyl 2-borono-5-methyl-1 H-indole-1 -carboxylate 

n-Butyl lithium (1.52M in hexane; 5.0ml) was added to a solution of Intermediate (1) (97mg) in dry THF 
5 (20ml) stirred at -78°C under nitrogen. After 90min, triisopropylborate (5.0ml) was added. After a further 2h 
the solution was allowed to warm to room temperature. After 60h at room temperature the mixture was 
quenched with water and acidified with iced sulphuric acid (ca 1M, 50ml). The mixture was then extracted 
with dichloromethane (2x20ml) and the combined extracts dried, filtered and evaporated in vacuo . The 
residue was purified by chromatography eluting with System B (1:1) to give a pale orange powder, which 
10 was washed with hexane to give the title compound as a white powder (298mg). 
the. System B (1:2), Rf 0 ? 3. 

Intermediate (3) 

1,1-Dimethylethyl 2-[2-(methoxycarbonyl)phenyi]-5-methyl-1H-indol»-Vcarboxylate 

75 

n-Butyl lithium (1.62M, in hexane; 25.0ml) was added to a stirred solution of Intermediate (1) (5.57g) in 
dry THF (100ml) at -78°C under nitrogen. After 90min triisopropylborate (25.0ml) was added, and stirring 
continued for 1h. The solution was then allowed to warm to room temperature before adding aqueous 
hydrochloric acid (2M, 250ml). The solution was extracted with ether (3x1 00ml) and the combined extracts 

20 dried, filtered and concentrated in vacuo . The residual solution (10ml) was cooled overnight and the 
resultant precipitate collected to give an off-white powder, Intermediate (2) (3.1 5g). This powder was added 
to a vigorously stirred mixture of methyl 2-bromobenzoate (2.50g) and tetrakis(triphenylphosphine) pal- 
ladium (O) (250mg) in aqueous sodium carbonate (2M, 15ml) and dimethoxyethane (30ml). heated at reflux 
under nitrogen. After 90min the mixture was cooled to room temperature and ether (50ml) added. The 

25 organic phase was separated, washed with aqueous sodium hydroxide (2M, 50ml), dried, filtered and 
concentrated in vacuo . The residual oil was purified by chromatography eluting with System B (1:9) to give 
the title compound as a pale yellow oil (2.79g). 
t.l.crSystem.B (1:9) Rf 0.3. 

30 Inte rmediate (4) 

1,1-Dimethylethyl 3-bromo-5^bromomemyi)-2-[2-(methoxycarbonyl)- phenyl>1 H-indole-1 -carboxylate 

A mixture of Intermediate (3) (2. 195g), AIBN (250mg) and N-bromosuccinimide (2.20g) in carbon 
tetrachloride (40ml) was stood at room temperature for 1h in the dark, then heated at reflux under nitrogen 
35 whilst irradiating with a 150W sunlamp. The solvent was evaporated in vacuo after 3h and the residue 
purified by chromatography eluting with System B (1:4) to give a yellow solid. Recrystallisation from 
System B gave the title compound as pale yellow needles (1 .86g) m.p. 140-142°C. 
M.c. System B (1 :9)~Rf~0.25. 

40 Inter mediates (5) and (6) 

1,1-Dimethylethyl 3-bromo-5-[[2-butyl-4-chloro-5-(hydroxymethyl)-1 H-imidazol-1-yl]methyl]-2-[2-(metnoxy- 
cait>onyl)phen7lH H-indole-1 -carboxylate; and 1,1-Dimethyletf^l 3-bromo-5-[[2-butyl-5-chloro-4: 
(hydroxymethylH H- imida20l-1-yl3methyl]-2-[2-(methoxycarbonyl)phenylh1 H-indole-1- carboxylate 

45 intermediate (4) (1.542g) was added to a stirred solution of the 2-butyl-5-chloro-1H-imidazole-4- 
methanol (550mg) and sodium methoxide (163mg) in dry DMF (20ml) at room temperature under nitrogen. 
After 60h the solvent was evaporated in vacuo and the residual oil purified by chromatography eluting with 
System C (4:1 — 1:1) to give a yellow oil. which on trituration with ether gave Intermediate (5) as a pale 
yellow solid (774mg), m.p. 160-165°C (dec.) 

so t.l.c. ether Rf 0.6. 

and secondly Intermediate (6) as a yellow powder (268mg), m.p. 155 - 160°C (dec.) 
t.l.c. ethyl acetate Rf 0.5. 

Inter mediate (7) 

55 1,1-Dimethylemyl 3-bromo-5-{(2-buty 1-1 H-benzimidazol-1 -yl)methyl]-2- [2-(methoxycarbonyl)pnenyl}-1 H- 
indole-1 -carboxylate ~~ 

A solution of 2-n-butylbenzimidazole (200mg). sodium methoxide (60mg) and Intermediate (4) (513mg) 
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in dry DMF (10ml) was stirred at room temperature under nitrogen for 60h. The solvent was removed In 
vacuo and the residue purified by chromatography elutfng with System D (1:8) to give the title compound as 
a yellow foam (303mg). 
tl.c. System D (1:5), Rf OA 

5 

Intermediate (8) 

1.1-Dimethylelhyl 5-[(2-butyM H-benzimidazol-1 -yl)methyl]-2-[2-(methoxycarbonyl)phenyl3-1 H-indole-1 -ca- 
rboxylate 

70 A solution of Intermediate (7) (181mg) in 95% ethanol (20ml) was hydrogenated over palladium (50% 
aqueous paste, 10% on charcoal; 100mg) under ambient conditions for 3h. The catalyst was removed by 
filtration and the filtrate then concentrated in vacuo . Chromatography eluting with System E (200:8:1) gave 
the title compound as a colourless gum (1 47mg). 
tlcrSystem D (1:2) Rf 0.65. 

15 

Intermediate (9) 

1,1-Dimethylethyl 3-bromo-5-[(2-buty I- 1 H-imidazoH -yl)methy l]-2-[2-(methoxycarbonyl)phenyl]-1 H-indole-1 - 
carboxylate 

20 Intermediate (4) (500mg) was added to a stirred solution of 2-n-butylimidazole (150mg) and sodium 
- methoxide (60mg) in dry DMF (10ml) at room temperature under^ nitrogen. After 60h the solvent was 
evaporated in vacuo and the residue purified by chromatography eluting with System D (1:1) to give a 
yellow oil. Absolution of this oil in ether (10ml) was washed with aqueous sodium carbonate (2M, 10ml), 
dried* filtered and evaporated in vacuo to give the title compound as a white foam (432mg). 

25 tl.c. System D (1:1) Rf 0.3 detection. 

Intermediate (10) 

Methyl 2^5>melhyMH»indoM>yl)benzoate 

30 Sodium hydride (180mg), was added portionwise to a solution of 5-methyl indole (800mg), in DMF 
(10ml) under nitrogen. The suspension was stirred at room temperature for 45 minutes then methyl 2- 
fluorobenzoate (940mg) added and the resultant green mixture stirred at room temperature for 18h. A 
further portion of sodium hydride (60mg) was added and the suspension stirred at room temperature for 
24h. Water (5ml) was added cautiously and the mixture was concentrated in vacuo . Ethyl acetate (5ml) was 

35 added and the organic phase was separated. The aqueous phase was extracted with ethyl acetate (2x5ml) 
and the combined organic phases dried and evaporated to give a dark purple oil (2.96g). Chromatography 
eluting with System B (1:4) gave a colourless oil (665mg). This was treated with ditert-butyldicarbonate 
(0.59g) and DMAP (29.3mg) in dichloromethane (40ml) to derivatise residual starting material. The solution 
was stirred at room temperature for 1 8h. The solvent was removed in vacuo and the residue was purified by 

40 chromatography eluting with System B (1 :1 0) to give the title compound as a colourless oil (395mg). 
tl.c. System B (1:2), Rf 0.62. 

Intermediate 11 

Methyl 2-[2,3^bromo-5-(bromomethyl)-1 H-indol-1 -y IJbenzoate 

45 ~~ 

A solution of Intermediate (10) (300mg), in carbon tetrachloride (20ml) was treated with N-bromosuc- 
cinimide (225mg) and stirred at room temperature in the dark for 30 minutes. The pale yellow solution was 
treated with a further portion of N-bromosuccinimide (225mg) and AIBN (21 mg), irradiated with a 150W 
lamp and heated at reflux for 1h. The suspension was allowed to cool, the precipitate was filtered off and 

so the solution was evaporated to give the title compound as a pink gum(570mg). 
tlx. System F (1:2). Rf 0.60. ~ " 

Intermediate (12) 

Methyl 2>[2^ibromo-5-[t2^utyl-4>c^loro-5-(hydroxymethyl)'1H" imidazol-1 -yl]methyl}-1 H-indoH -ylh 
55 benzoate ~~~ ~~~ __— _ 



A solution of Intermediate (11) (ca. 165mg), in dry DMF (5ml) was added to a solution of 2-butyl-5- 
chloro-1 H-imidazole-4-methanol (183mg), in DMF (15mg) previously treated with sodium methoxide (70mg), 
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and the solution was stirred at room temperature for 18h. The DMF was removed in vacuo , and the residue 
partitioned between water (10ml) and ether (8ml). The aqueous phase was extracted with ether (2 x 8ml) 
and the organic phases combined, washed with brine (10ml), dried and evaporated to give a yellow gum. 
Purification by chromatography eluting with System F (1:1) gave the title compound as a pale orange gum 
5 (140mg). 

T.l.c. System F (1 :2), Rf 0.38. 

Intermediate (13) 

1 ,1-Dimethylethyl 2-(2-cyanophenyl)-5-methyl-1 H-indole-1-carboxylate 

w 

A stirred suspension of 2-bromobenzonitri!e (2.6g) in DMF (80ml) and 8% sodium bicarbonate (70ml) 
was heated to 60° before intermediate (2) (6.5g) and tetrakis(triphenylphosphine) palladium (0)(0.86g) were 
added. The mixture was stirred at reflux for 3h before being cooled and partitioned between ethyl acetate 
(100ml) and. water (60ml). The organic phase was then dried and concentrated in vacuo to afford a red oil 
75 (8.9g). Chromatography eluting with System B (1 :6) afforded the title compound as a pink solid (2.7g). 
T.l.c. System B (1:2), Rf 0.7 

Intermediate (14) 

1,1-Dimethylethyl 5-[(2-buty)-4-chlorcH5-hydroxymethyl-1 H-imida20le-1-yl)methyl]-2-(2-cyanophenyl)-1H- 
20 indole-1 -carboxy late 

N-Bromosuccinimide (0.238g) was added to a stirred solution of Intermediate (13) (0.435g) in carbon 
tetrachloride (25ml). AIBN (61mg) was added and the mixture heated at reflux for 40min whilst being 
irradiated with a 200 Watt lamp. Further N-bromosuccinimide (63mg) was added and heating continued for 

25 a further 10min. The cooled suspension was-fi!tered and concentrated in vacuo to afford a yellow oil 
(1.05g). A mixture of 2^utyl-4^lorr>54tydroxymethylimidazole (0.286g) and the yellow oil (1.05g) in DMF 
(17ml) containing sodium methoxide (0.1 15g) was stirred overnight at room temperature. This was 
concentrated in vacuo to afford an orange solution (10ml) which was partitioned between ethyl acetate 
(100ml) and water (50ml). The organic phase was washed with water (3x50ml), dried and concentrated in 

30 vacuo to afford an orange oil (1.1 2g). Chromatography, eluting with System E (200:8:1) gave the title 
compound as a yellow oil (0.1 73g). 
T.l.c. System E (150:8:1), Rf 0.3 

Intermediate (15) 

35 2-[5-[[2-Butyl-4>chloro-5"hydroxymethyl-1 H-imidazol-1-yl]methyl3-1 H- indol-2-yl]benzonitrile 

TFA (1 ml) was added dropwise to a stirred solution of Intermediate (14) (0.45g) in dichlorometharie 
(15ml) at 0°C. After warming to room temperature, further TFA (1ml) was added and stirring continued for 
1 h. The red solution was concentrated in vacuo, chloroform (35ml) was added and the solution washed with 

40 8% sodium bicarbonate (50ml). The separated chloroform phase was dried and concentrated in vacuo to 
afford a red oil (0.6g) which was redissolved in dichloromethane (25ml), TFA (2ml) added and stirring 
continued for 2h. The solution was concentrated in vacuo , the residue taken up in chloroform (35ml), 
washed with 8% sodium bicarbonate (2x35ml), dried and concentrated in vacuo to afford a red oil (0.67g). 
Chromatography eluting with System E (200:8:1) gave the title compound (0.1 63g) as a pale yellow foam. 

45 T.l.c. System E (150:8:1), Rf 0.4 

Intermediate (16) 

1 ,1 -Dimethy lethyl 5-methy l-2-(2-nitropheny l)-1 H-indole-1 -carboxy late 

so A mixture of Intermediate (2) (0.4g), 2-bromonitrobenzene (0.3g). and tetrakis(triphenylphosphine) 
palladium (0) (75mg) in DME (20ml) and sodium carbonate (2N, 10ml) was heated at reflux for 2 days. 
Ether (30ml) was added to the cooled solution and the organic layer separated. The aqueous phase was 
further extracted with ether (2x30ml), the combined organic extracts dried and the solvent removed in 
vacuo. The residue was purified by chromatography eluting with System B (1:15) to give the title compound 

55 as a yellow gum (0.27g). 

T.l.c. System B (1:15) Rf 0.25 

Intermediate (17) 
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1,1 -Dimethylethyl 5-(bromomethyl)-2-(2-nitrophenyl)-1H-indole -1 -carboxylate 



A mixture of Intermediate (16) (0.8g), N-bromosuccinimide (0.48g) and AIBN (100mg) in carbon 
tetrachloride (30ml) was heated at reflux for 4h under a 200W lamp. The cooled reaction was filtered, the 
s solvent evaporated in vacuo, and the residue purified by chromatography, eluting with System B (1:10) to 
give the title compound as a yellow gum (0.5g). 
T.l.c. System B (1 :1 5) RF 0.2. 

Intermediate (18) 

10 1 ,1 -Dimethylethyl 5-{(2-butyH H-irnidazoH -yl)methyl]-2-(2-nitrophenyl)-1 H-indole-1 -carboxylate 

Intermediate (17) (0.45g) was added to a solution of 2-butyl imidazole (0.1 5g) and sodium methoxide 
(60mg) in DMF (20ml), and the resulting mixture stirred for 48h. Solvent was removed in vacuo , and the 
residue partitioned between water (20ml) and dichloromethane (20ml). The organic layer was separated and 
75 the aqueous layer further extracted with dichloromethane (2x20ml). Organic extracts were dried, solvent 
removed in vacuo, and the residue purified by chromatography eluting with System E (300:8:1) to give the 
title compound as a yellow oil (0.3g). 
Tic. System E(300:8:1) Rf 0.29 

20 Intermediate (19) 

5-[(2-Butyl-1 ffimidazol-1-yl)methyl]-2-(2-nitrophenyl)-1 H-indole 

A solution of Intermediate (18) (0.5g) in dichloromethane (5ml) and TFA (1ml) was stirred at room 
temperature for th. Solvent was removed in vacuo and the residue purified by chromatography eluting with 
25 System E (200:8:1) to give the title compound as a yellow gum (330 mg). 
T.tc. System E (200:8:1) Rf 0.2 

Intermediate (20) 

2-[5-[(2-ButyHmmidazol-1 -yQmethy l>1 H-indol-2-ylhbenzenamine 

30 

A solution of Intermediate (19) (0.33g) in 95% ethanol (50ml) was hydrogenated over palladium (10% on 
charcoal, 50% aqueous paste, 0.2g) for 8h. Catalyst was removed by filtration and the solvent removed in 
vacuo to give the title compound as a colourless oil (0.3g). 
TJ.c. ! System E (100:8:1) Rf 0.5. 

35 

Intermediate (21) 

1 ,1 -Dimethylethyl 3~bromo-2-{2-(methoxycarbonyl)phenyl>5-methyl-1H- indole-1 -carboxylate 

A mixture of Intermediate (3) (2.02g) and N-bromosuccinimide (1.05g) in carbon tetrachloride (40ml) 
40 was heated at reflux under nitrogen for 0.5h. The mixture was cooled to room temperature, filtered and 
concentrated in vacuo. Chromatography of the residual oil, eluting with System B (1 :9) gave a pale yellow 
oil, which was~crystallised from hexane to give the title compound as colourless needles (1.61g). 
m.p. 100-102°C 

45 Intermediate (22) 

Methyl 2-[3,6 : dibromo-5-[(2-butyl-1 H-imidazol-1 -yl)methyl]-1 -methyl- 1 H-tndol-2-yl3benzoate 

A solution of Intermediate (21) (1.60g) in TFA (3ml) and dichloromethane (3ml) was stood under 
nitrogen at room temperature for 1h. The solution was concentrated in vacuo and ether (10ml) added. The 

so solution was then washed with aqueous sodium carbonate (2M, 2x1 0ml), dried, filtered and concentrated in 
vacuo to give a yellow oil. Sodium hydride (60% dispersion in oil; 200mg) was added to a stirred solution of 
this oil in methyl iodide (0.30ml) and THF (20ml) at room temperature under nitrogen. After 1h methanol 
(1ml) was added before concentrating in vacuo. Chromatography, eluting initially with ch!oroform:hexane 
and then with chloroform gave a yellow oil. A mixture of this oil and N-bromosuccinimide (0.50g) in carbon 

55 tetrachloride (40ml) was heated at reflux for 30min. before the mixture was cooled to room temperature, 
filtered and concentrated in vacuo. Chromatography of the residue, eluting with chloroform/hexane (2:3) 
gave a yellow oil which waT further purified by chromatography eluting with System B(1:5) to give a yellow 
oil. A solution of this oil, N-bromosuccinimide (200mg) and AIBN (50mg) in carbon tetrachloride (20ml) was 
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heated at reflux under nitrogen whilst irradiating with a 150W lamp for 0.5h. The mixture was cooled to 
room temperature, filtered and then concentrated in vacuo to give a yellow solid. A solution of this solid was 
dissolved in dichloromethane (1 ml) and etheF (2ml) added. The mother liquor was removed and 
concentrated in vacuo. Ether (1 ml) was added followed by hexane (5ml) and the precipitate collected to 

5 give a yellow~solid (231 mg). Sodium methoxide (33mg) was added to a solution of this solid and 2- 
butylimidazole (100mg) in dry DMF (10ml), stirred at room temperature, under nitrogen. After 60h the 
solvent was concentrated in vacuo , the residue taken up in dichloromethane (10ml), washed with water 
(5ml), dried, filtered and coWcenfraTed in vacuo to give a brown gum. Chromatography, eluting with System 
E (300:8:1) gave the title compound as a yellow gum (129mg). 

10 T.l.c. System E (300:8:1) Rf 0.3 

Intermediate (23) 

Methyl 2^R2-butyl-1 H-imidazol-1 -yl)-1 -methy H H-indol-2-yl]benzoate 

15 A solution of Intermediate (22) (243mg) in 95% ethanol (40ml) was hydrogenated over palladium (50% 
wet paste; 10% on charcoal, 200mg) under ambient conditions for 3h. The catalyst was removed by 
filtration through celite and the solvent evaporated in vacuo . Dichloromethane (20ml) was added and the 
mixture washed with aqueous sodium hydroxide (2M720ml), dried, filtered and evaporated in vacuo to give 
the title compound as a yellow oil (155mg). 

20 T.l.cTSystem D (1:1) RF 0.3 

Intermediate (24) 

1,1-Dimethylethyl 5-[(2-butyl-1 mmidazoH-yl)methyl]-2-{2-(methoxy carbonyl)phenyl]-1 H-indole-1-carb- 

_____ — 

25 

A solution of Intermediate (9)(1.4g) in 95% ethanol (50ml) was hydrogenated over a palladium catalyst 
(10% on charcoal; 50% aqueous paste, 0.5g) under ambient conditions for 4h. The catalyst was removed 
by filtration and the solution concentrated in vacuo . The residue was purified by chromatography eluting 
with System E (300:8:1) to give the title compound as a slightly coloured oil (1.0g). 
30 T.l.c. System E (300:8:1) Rf 0.3. 

Intermediate (25) 

Methyl 2-[5-[(2ybutyl-1 HHmidazoH-yl)methylh1H-indol'2-yl]benzoate 

35 A solution of Intermediate (24) (600mg) in dichloromethane (1 0ml) and TFA (2ml) was stirred at 
ambient temperature overnight. Solvent was removed in vacuo and the residue purified by chromatography 
eluting with System E (300:8:1) to give the title compound as a yellow foam (400mg). 
T.Lc. System E (300:8:1) Rf 0.27 

40 Intermediate (26) 

Methyl 2-[5-[(2-butyl-1 H-imidazol-1 -yl)methyl-3-formyl]-1 H-indol-2-yl_benzoate 

Phosphorus oxychloride (0.1ml) was added dropwise to ice-cold DMF (2ml). The resulting solution 
added to an ice-cold solution of Intermediate (25) (0.37g) in DMF (5ml), and the mixture stirred for 4h. 
45 Solvent was partially removed in vacuo and the residue partitioned between sodium bicarbonate solution 
(2N, 10ml) and dichloromethaneTThe organic layer was separated, the aqueous layer further extracted with 
dichloromethane (5x1 5ml) and the dried organic extracts evaporated in vacuo . The residue was purified by 
chromatography, eluting with System E (300:8:1) to give the title compound as a yellow solid (330mg) m.p. 
153-154°C. 

50 

Intermediate (27) 

Methyl 2-[3-b7omo-5-[(2-butyH H-imidazol-1 -yl)methyl]-1 H-indol-2-yl]benzoate 

55 A solution of Intermediate (9) (567mg) in TFA (1ml) and dichloromethane (5ml) was stood at room 
temperature for 78h. The solution was washed with aqueous sodium hydroxide (2N; 25ml), dried, filtered 
and concentrated in vacuo to give the title compound as a red oil (472mg). 
T.l.c. System E (3uX>i8?T)~Rf 0.3 
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Intermediate (28) 

Methyl 2-[3-bromo-5-{(2-buty H H-imidazoH -yl)methy1]-1 -methy 1-1 H-indol-2-yl]benzoate 

Sodium hydride (60% in oil; 50mg) was added to a solution of Intermediate (27) (460mg) in dry THF 
5 (10ml) and stood at room temperature under nitrogen. After 1h, methyl iodide (70nl) was added dropwise 
over 5min. After a further 16h, the solvent was removed in vacuo and the residue purified by chromatog- 
raphy, eluting with dichloromethane:ethanol (10:0*10:1) to give the title compound as a yellow oil (299mg). 
T.l.c. ether Rf 0.1 

io Intermediate (29) 

Methyl 2-(5-methyH H-indol-3-yl)benzoate 

A solution of methyl 2-(2-methoxyethenyl)benzoate (4.05g) in methanol (70ml) and 2N hydrochloric acid 
(14ml) was treated with p-tolylhydrazine hydrochloride (3.38g) and the dark green solution was stirred at 
75 room temperature for 36h. Water (70ml) and brine (30ml) were added and the mixture extracted with ethyl 
acetate (4x55ml). The dried organic phase was evaporated to give the title compound as a dark green-blue 
solid (5.83g). 

T.l.c. System B (1:2) Rf 0.33 

20 Intermediate (30) 

1 ,1 -Dimethy lethyl 3-[2-(methoxycarbonyl)pheny l]-5-methy 1-1 H-indole-1 -carboxy late 

A solution of Intermediate (29)(5.83g) in dichloromethane (30ml) was treated with di-tert-butyl decar- 
bonate (5.06g) and DMAP (795mg) and the resultant dark red solution was stirred at room temperature for 
25 3h. The solvent was removed in vacuo and the dark red residue was purified by chromatography System B 
(1:2) to give the title compound" as a red oil (2.51 g). 
T.l.c System B (1:1) Rf 0.65 

Intermediate (31) 
30 1,1-Pimethylethyl 5-(bromornethyt)-3-f2-(^^ 

A solution of Intermediate (30)(1.95g) in carbon tetrachloride (30ml) was treated with N-bromosuc- 
cinimide (950mg) and AIBN (395mg), heated at reflux and irradiated with a 200W lamp. The mixture was 
allowed to cool to room temperature and was then filtered and evaporated. The residue was purified by 
35 chromatography eluting with System B (1:10) to give the title compound as an orange gum (1 .93g). 
n.m.r 5(CDCI 3 ) 1 .68 (9H,s). 3.6 (3H,s), 4.58 (2H,s). 7.32-7.7 (6H,m), 7.95 (1 H.m), 8.16(1 H,br). 

Intermediate (32) 

1,1-Dimethylethyl 5-[2-butyl-4-chtoro-5-(hydroxymethyl)-1 H-imidazol -1-yl]methyl-3-[2-(methoxycarbonyl)- 
40 phenyl]-1 H-indole-1-carboxylate 

Intermediate (31) (1.9g) was added to a stirred solution of 2-butyl-5-chloro-1H-imidazole-4-methanol 
(820mg) and sodium methoxide (235mg) in DMF (30ml). The solution was stirred at room temperature, for 
18h under nitrogen. The solvent was removed in vacuo and the residue was partitioned between water 
45 (20ml) and diethyl ether (2x20ml). The dried organic phase was evaporated to give an orange gum (2.4g). 
Purification by chromatography eluting with System E (400:8:1) gave the title compound as an orange gum 
(760mg). 

T.I.C. System E (300:8:1) Rf 0.36. 

so Intermediate (33) 

1 ,1 -Dimethylethyl 4-methyH H-indole-1 -carboxylate 

A solution of 4-methylindole (1.52g) and di-tert-butyl dicarbonate (2.92ml) in dichloromethane (25ml) 
was cooled to 0°C under nitrogen and treated with DMAP (0.2g). The resulting solution was warmed to 
55 room temperature and stirring continued overnight. Solvent was evaporated and the residue dissolved in 
hexane (50ml), washed with 2N HCI (6x20ml) and dried. Filtration and evaporation gave the title compound 
as an orange oil, (2.698g). 
T.l.c. System B (1:9) Rf 0.8 
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Intermediate (34) 

1 ,1-Dimethylethyl 2-borono-4-methyl-1 H-tndole-1 -carboxy late 

A solution of Intermediate (33), (2.56g) in THF (50ml) was cooled to -78°C with stirring under nitrogen 
5 and treated dropwise with n-butyl lithium (9.2ml) maintaining the temperature below -70°C. The solution so 
formed was stirred at -78° C for a further hour before treating with triisopropylborate (7.70ml) maintaining the 
temperature below -70°C. After an hour the solution was warmed gradually to room temperature before 
quenching with 2N HCI (50ml). The solution was extracted with ether (3x30ml) and the combined organic 
extracts dried and evaporated. Hexane (50ml) was added, the solution evaporated and the residue triturated 
10 with hexane (50ml). The precipitate was collected by filtration to give the title compound as a greyish 
powdered solid (1.17g). 
T.l.c. System B (1:9) Rf 0.2. 

intermediate (35) 

?s 1 ,1-Dimethylethyl 2-[2-(methoxycarbonyl)phenylH-methyl-1 H-indole -1 -carboxy late 

A solution of methyl 2-bromobenzoate (1.17g) in DME (20ml) and 2N sodium carbonate (6ml) was 
heated to reflux with vigorous stirring under nitrogen. Tetrakis(triphenylphosphine) palladium (0) (100mg) 
and Intermediate (34) (1,43g) were added and reflux under nitrogen continued. After 4h the reaction was 
20 cooled to room temperature and diluted with ether (50ml). The organic extract was separated and washed 
with water (3x50ml) dried, and evaporated to give a dark orange oil (2.71 g). This was purified by column 
chromatography eiuting with System B (1:9) to give the title compound as a yellow oil (0.581 g). 
T.l.c. System B (1:9) Rf -0.45 

25 Intermediate (36) 

1 ,1-Dimethylethyl 3-bromc-4-(brcnrnomethy)^ phenyl}-1 H^ndole-1 -carboxy late 



A solution of Intermediate (35) (0.22g) in carbon tetrachloride (5ml) was treated with N-bromosuc- 
cinimide (0.1 08g) and heated to reflux. After 30min, a further equivalent of N-bromosuccinimide was added. 
30 the solution treated with AIBN (~5mg) and heated to reflux whilst irradiating with a 200W tungsten bulb. 
Reaction was complete after a further 30min. Evaporation of solvent gave a yellow solid (0.48g) which was 
purified by column chromatography eiuting with System B (1:9) to give the title compound as a yellow solid 
(0.246g). 

T.l.c. System B (1:9) Rf 0.4 

35 

intermediate (37) 

1 ,1-Dimethylethyl 3-bromo-4-[[2-butyH H-imidazol-1-yl]methyl>2-[2-(methoxycarbonyl)phenylh1 H-indole-1- 
carboxylate 

40 A solution of Intermediate (36) (0.074g) in DMF (3ml) was treated with sodium methoxide (0.024g). 
Stirring at room temperature was continued for 30mm before addition of a solution of 2-butyl imidazole 
(0.23g) in DMF (3ml). Stirring at room temperature was continued overnight. The solvent volume was 
reduced and the residue dissolved in ethyl acetate (30ml) and washed with water (2x30ml) before drying. 
Filtration and evaporation gave a yellow oil (0.39g) which was purified by column chromatography eiuting 

45 with System E (300:8:1) to give the title compound as a yellow oil (0.1 79g). 
T.l.c. System D (1:1) Rf 0.2. 

Intermediate (38) 

1 ,1-Dimethylethyl 3-bromo-5-[[2-butyl-4-chloro-5-(ethoxycarbonyl)-1 H-imidazot-1-yl]methylh2-[2-(methoxyc- 
50 arbonyl)phenyl}-1 H-indole-1 -carboxy late 

A solution of ethyl 2-butyl-4-ch!oro-1H-imidazole-5-carboxylate (0.1 Og) and Intermediate (4) (0.34g) in 
DMF (7ml) was treated with sodium hydride (0.0146g) and stirred at room temperature overnight. The 
solvent was removed and the residue partitioned between dichloromethane and water. The organic layer 
55 was washed with water, dried, filtered and evaporated to give a yellow gum. Purification by column 
chromatography eiuting with System B (1:3) afforded the title compound as a white solid (0.1 g). 
T.l.c System B (1:2), Rf 0.25. 
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Intermediate (39) 

2- (2>Cyanophenyl)-5*methyl-1HHndole 

Trifluoroacetic acid (1.4ml) was added to a stirred solution of Intermediate (13) (5.9g) in dich- 
5 loromethane (150ml) at 0° under nitrogen. After 30min, further trifluoroacetic acid (1.4ml) was added and 
stirring continued overnight. Further trifluoroacetic acid (3.5ml) was added and stirring continued for 60 
hours. The dark red solution was concentrated in vacuo to afford a residue which was dissolved in 
chloroform (150ml) and washed with 8% sodium bicarbonate (2x70ml). The chloroform extract was dried 
and concentrated in vacuo to afford a dark red oil (6.1 g). Purification by chromatography eluting with 
w System B (1 :5) — (U2) afforded the title compound (1 .65g) as a yellow solid. 
T.l.c, System, B (1 :1 ), Rf 0.3 

Intermediate (40) 

5-Methyl-2-[2r(l H-tetrazol-5-yl)phenyl]-1 H-indole 

75 

A mixture of Intermediate (39) (0.96g) and tri-n-butyl tin azide (5.3g) was stirred at 165* for 1h. After 
cooling, the dark solution was diluted with methanol (30ml) before 2N sodium hydroxide (30ml) and water 
(30ml) were added. The cloudy green solution was washed with ether (3x40ml) before being acidified with 
5N hydrochloric acid (50ml) and extracted with ethyl acetate (3x50ml). The combined organic extracts were 
20 dried and concentrated in vacuo to afford a green foam (0.95g) which was azeotroped with toluene (2x30ml) 
to afford the title compound (0.935g) as a green foam. 
T.l.c, System B (1:1), Rf 0.2 (Streak) 

Intermediate (41) 
25 3-Bromc-5 : fnethyl--2'{2-(1 B-tetrazol-5-y l)phenyl]-1 H-indole 

Bromine (1M solution in carbon tetrachloride, 2ml) was added dropwise to a cooled solution of 
Intermediate (40) (0.93g) at 8* under nitrogen. After stirring for 2h at 20* and standing overnight further 
bromine (0.5ml) was added. After 1h, the dark green solution was diluted with chloroform (40ml) and 
30 concentrated rn vacuo to afford the title compound (L32g) as a green oil. T.l.c, ether, Rf 0.1 (Streak) 

Intermediate (42) 

3- Brorm>-5^ethyl-2-[2-[2-(triphenylm^ 

35 A mixture of triphenylmethyl chloride (0.7g) and DMAP (0.05g) was added to a solution of Intermediate 
(41) (1.3g) in dichlorom ethane (60ml) containing triethylamine (2ml) whilst being stirred at room tempera- 
ture. The solution was then stirred for 6h before standing for 72h. The brown solution was concentrated in 
vacuo to afford a brown semi-solid residue (2.1 8g). Column chromatography eluting with System B (1:9) 
(1 :3) afforded the title compound (1.02g) as an off-white solid, m.p. 190"-192* (decomp.). 

40 Assay Found: C,6<T8f H,4.4; N,11 .35; 

C35H 2 6BrN5.0.25H 2 O requires C.70.0; H.4.4; N,1 1.65% 

Intermediate (43) 

1,1-Dimethylethyl 3-bromo-5-methyl-2-[2-[2-(triphenylmethyi)-2H-tetrazol-5-yl3phenylh1 H-indole-1-car- 

45 boxy late ~~ ' " " " ~~ 

Di-tert-butyl dicarbonate (0.38g) and Intermediate (42) (1.02g) were dissolved in dichloromethane (60ml) 
before DMAP (0.06g) was added. After stirring for 24h, the solution was concentrated in vacuo to afford a 
cream solid (1.47g). Column chromatography eluting with System B (1:4) afforded the title compound - 
50 (1 .04g) as a white solid. 

T.I.C, System B (1:1), Rf 0.75 

Intermediate (44) 

1 t 1-Dimeth7lethyl 3-bromo-5-brom6methyl-2-[2-[2-(triphenylmethyl)-2H-tetrazol 5-yl]phenyl]-1 H-indole-1-ca- 
55 rboxyfate — - ..... ~~ 

N-Bromosuccinimide (0.282g) and dibenzoyl peroxide (0.06g) were added to a stined solution of 
Intermediate (43) (1.04g) in carbon tetrachloride (75ml) at 70* . The mixture was then heated at reflux for 3h 
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whilst being irradiated with a 250 watt lamp. After cooling, the suspension was tittered and the filtrate 
concentrated in vacuo to afford the title compound (1 ,45g) as a white solid. 
T.l.c, SystenrfBTHU Rf 0.7 

5 Intermediate (45) 

1 ,1 -Dimethylethyl 3"bromo-5>[[2-butyi-4-chloro-5-(ethoxycarbonyl)-1 H-imidazoH -yl]methylh2-{2-[2- 

(triphenylmethyl)-2H-tetrazol-5-yl)pheny l]-1 H-indole-1 -carboxylate 

Sodium hydride (60% dispersion in oil, 0.056g) was added to a stirred solution of ethyl 2-butyl-4-chloro- 
;o 1 H-imidazole-5-carboxylate (0.25g) in DMF (15ml) under nitrogen. After stirring for 45min, the solution was 
cooled to 0* before a solution of Intermediate (44) (1.45g) in DMF (25ml) was added dropwise over 15min. 
The solution was then stirred at room temperature for 60 hours. The pale yellow solution was partitioned 
between ethyl acetate (100ml), brine (50ml) and water (50ml). The separated aqueous phase was further 
extracted with ethyl acetate (1x60ml) and the combined organic extracts were washed with water (3x1 00ml), 
t5 dried and concentrated in vacuo to afford an orange gum (1 .45g). Column chromatography eluting with 
System B (1 :3) afforded the title compound (0.52g) as a white foam. 
T.l.c, System B (1:1), Rf 0.35 

Intermediate (46) 

20 1 ,1 -Dimethylethyl 3-bromo-5-[[2-buty l-4-chloro-5-(ethoxycarbonyl)-1 H-imidazol-1 -y Ijmethy l]-2-[2-(1 H-tetrazol- 
5-y l)pheny 1]-1 H-indole-1 -carboxy late 

Concentrated hydrochloric acid (1ml) was added dropwise to a stirred suspension of Intermediate (45) 
(0.085g) in methanol (10ml). After stirring overnight the solution was basified with 2N sodium hydroxide 
25 (8ml), water (10ml) added and the mixture was then extracted with ethyl acetate (3x1 5ml). The combined 
organic extracts were dried and concentrated in vacuo to afford a colourless oil (0.07g). Column chromatog- 
raphy eluting with ethenacetic acid (95:5) afforded the title compound (0.043g) as a white foam. 
n.m.r.(CDCI 3 ) a225 (2H.m), 7.655 (2H.m). 7.435 (1H.m). 7. 155 (1H,brs). 7.085 (IH.dd). 5.655 (2H.s), 4.275 - 
(2H,q), 2.65 (2H,t). 1.625 (2H,m), 1.35 (5H,m), 1.155 (9H,s), 0.835 (3H,t). 

30 

Intermediate (47) 

1,1 -Dimethylethyl 3-bromo-5-methyl-2-(2-nitrophenyl)-1 H-indole-1 -carboxy late 

A mixture of Intermediate (16) (3.2g) and anhydrous sodium acetate (0.9g) in carbon tetrachloride 
35 (50ml) at 0*C was treated with a solution of bromine in carbon tetrachloride (1M; 10ml) dropwise over 5 
minutes. Further bromine (1M; 2ml) was added and the mixture stirred at 0* for 4h. The reaction mixture 
was diluted with dichloromethane (50ml), washed with aqueous sodium thiosulphate solution (100ml; 10%), 
dried and evaporated in vacuo. The residue was crystallized from ethanol to give the title compound as a 
yellow solid (3.1g), m.pTi 48.5-1 49.5 ° . 

40 

Intermediate (48) 

1,1 -Dimethylethyl 3-bromo-5-(bromomethyl)-2-(2-nitrophenyl)-1 H-indole-1 -carboxy late 

A mixture of Intermediate (47) (0.31 5g) and N-bromosuccinimide (0.1 4g) in dry carbon tetrachloride 
45 (5ml) was heated under reflux, whilst being irradiated with a 200W light for 5h. The reaction mixture was 
filtered and the filtrate was washed with water (20ml), dried and evaporated to give the title compound as a 
yellow foam (0.4g). 

Intermediate (49) 

so 1,1 -Dimethylethyl 3-bromo-5-([2-butyl-4-chloro-5-(ethoxycarbonyl)'1H-imidazol-1-yl]methyl]-2-(2- 
nitrophenyl)-1 H-indole-1 -carboxylate 

A solution of ethyl 2-butyl-4-chloro-1H-imidazole-5-carboxylate (1.15g) in dry DMF (30ml) was treated 
with sodium hydride (0.1 3g) and the mixture was stirred at ambient temperature for 30min. A solution of 
55 Intermediate (48) (0.4g) in dry DMF (10ml) was added at 0*C and the mixture was stirred at 0*C to 
ambient temperature for 20h. The solvent was evaporated in vacuo , and the residue was dissolved in ether 
(100ml) and washed with water (100ml), aqueous sodium "bicarbonate solution (100ml; 8%), and aqueous 
lithium chloride solution (10%; 50ml). The organic solution was dried, filtered and evaporated in vacuo to 
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give an oily residue. The residue was purified by FCC eluting with System 15 (1:50) to give the title 
compound as a yellow foam (1 .54g) 72-73 * . 

Intermediate (50) 

5 Ethyl 1 -[[3^romo-2-(2-nitrophenyl)-1 H-indol-5-y l]methyl]-2-butyl-4-chloro-1 H-imidazole-5-carboxylate 

A solution of Intermediate (49) (0.75g) in a mixture of dry dichloromethane (20ml) and TFA (4.5ml) at 
ambient temperature was stirred for 2h. The solvent was evaporated in vacuo and the residue was purified 
by FCC eluting with dichloromethane/methanol/ ammonia (300:8:1) to "give the title compound as an orange 
70 foam (0.63g) f m.p. 90.5-91.5* C. ~~~ 

Intermediate (51) 

Ethyl 1 -[[2-(aminophenyl)-3-bromo-1 H-indol-5-yl]methyl>2-butyl-4-chloro-1 H-imidazole-5-carboxylate 

75 A solution of Intermediate (50) (0.47g) in a mixture of cone , hydrochloric acid (6ml), water (6ml) and 
THF (20ml) was hydrogenated over 5% palladium on carbon (0.2g) at ambient temperature and pressure. 
The mixture was filtered and the filtrate was evaporated in vacuo. The aqueous residue was basified with 
aq. sodium carbonate (8%; 100ml) and the product was" extracted with dichloromethane (2x75ml). The 
extract was dried and evaporated in vacuo. The residue was purified by FCC eluting with System B (1:1) to 

20 give the title compound as an off-white foam (0.3g), m.p. 77-80* C. 

Example (1) 

2-[3-Bromo : 5-n2-buty l-4-chloro-5-(hydroxymethy l)-1 H-imidazol-1 -y Ifr-methy l]-1 H-indol-2-yl]benzoic acid 

25 A solution of Intermediate (5) (202mg) and aqueous sodium hydroxide (2M, 1ml) in methanol (2ml) and 
THF (2ml) was stirred at room temperature under nitrogen for 20h. The solution was concentrated in vacuo 
before adding water (4ml) and hydrochloric acid (2M, 1ml). The precipitate was collected and dried In vacuo 
to give the title compound as a white powder (139mg) m.p. 150-1 80° C (dec.). ~~ 
Assay Found: C54.2; H.4.5; N.7.7. 

30 C24.H23BrCIN 3 O3.0.54H2O requires C.54.7; H,4.6; N,8.0%. 
Water Assay showed 1.85% HfcOwA* (= 0.54mol H 2 0) 

Example (2) 

2-[3-BrorT^5-[[2-butyl-5-chloro4~ (hydroxy methy I)- 1 H-imidazol-1 -yl]- methyl]-1 H-indol-2-yl]benzoic acid, 
35 2,2,2-trifluoroacetate salt. - ■ " 

A solution of Intermediate (6) (242mg) and aqueous sodium hydroxide (2M, 1ml) in methanol (2ml) and 
THF (2ml) was stood at room temperature for 20h. The solution was concentrated in vacuo, hydrochloric 
acid (2M, 1ml) was added and the mixture extracted with ethyl acetate (3x5ml). The combined extracts were 
40 dried, filtered and evaporated in vacuo to give a yellow gum. TFA (1ml) and dry dichloromethane (5ml) were 
added and the solution stood "at room temperature under nitrogen for 1h before concentrating in vacuo to 
give the title compound as a brown foam (160mg). ~~ — 

Assay Found: C,49.1; H.4.0; N.6.3. 

C2*H23BrCIN303.CF 3 C0 2 H requires C.49.5; H.3.8; N,6.7%. 
45 n.m.r 5(DMSO-d 6 ) 0.87 (3H,t), 1.35 (2H,m), 1.57 (2H.m), 2.98 (2H,t). 4.48 (2H,s), 5.52 (2H,s), 7.04 (1H,dd), 
7.3 (1H,brs), 7.43 (1H,d), 7.54 (1H,dd), 7.62 (1H,ddd), 7.72 (1H,ddd), 8.0 (1H,dd), 11.9 (1H,s), 12.8 (1H, 
vbrs). 

Example (3) 

so 2-[5-[(2-Butyl-1 H-benzimidazoM -yl)methyl]-1 H-indol-2-yl]benzoic acid, monohydrochloride 

A solution of Intermediate (8) (141mg) and aqueous sodium hydroxide (2M, 1ml) in methanol (3ml) was 
stood for 120h at room temperature. The solution was concentrated in vacuo and hydrochloric acid (2M, 
2ml) added. The precipitate was collected and dried in vacuo to give the title compound as an off-white 
55 powder (87mg), m.p. 130-140°C (dec.) ~~ ~~ ~ " 

. Assay Found: C.70.2; H,5.5; N.9.O. 
C27H25N3O2.HCI requires C.70.5; H.5.7; N,9.1%. 
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Example (4) 

2-[3-Brom^5^(2-butyMH-ben2imidazol-1-yl)methyl>1H-indol-2-yl]- benzoic acid, monohydrochloride 

A solution of Intermediate (7) (103mg) and aqueous sodium hydroxide (2M f 1ml) in methanol (4ml) was 
5 stirred at room temperature under nitrogen for 20h. The solvent was concentrated in vacuo and water (3ml) 
added. The solution was then acidified with hydrochloric acid (2M, 2ml) and the precipitate collected to give 
the title compound as a white powder (79mg) m.p. 160-170°C (dec). 
Assay~Found: C.60.0; H.4.5; N.7.4. 
C27H 2 *BrN 3 02.HCI requires C.60.2; H.4.7; N,7.8%. 

70 

Example(5) 

2-[5-[(2-Butyl-1 H-imidazol-1-yl)methyl]-1 H-indol-2-yl]benzoic acid 

A solution of Intermediate (9) (300mg) in 95% ethanol (40ml) was hydrogenated over a palladium 
75 catalyst (10% on charcoal; 50% aqueous paste; 177mg) under ambient conditions for 4h. The catalyst was 
removed by filtration and the solution concentrated in vacuo. Dichloromethane (10ml) was added and the 
solution washed with aqueous sodium hydroxide (2M7~10ml), dried, filtered and evaporated in vacuo to give 
a white foam (265mg). A portion of this foam (242mg) was added to a mixture of methanol (6ml) and 
aqueous sodium hydroxide (2M, 2ml) and the solution heated at 60°C under nitrogen for 5h. The solution 
20 was concentrated in vacuo and hydrochloric acid (2M, 2ml) added. The precipitate was collected and dried 
in vacuo to give the~ title compound as a white powder (120mg) m.p. 110-120°C (dec.). 
^iayTound: C 72.4~TH,6.3; N.10.8. 
C 2 3H 2 3N3O2.0.2H 2 O requires C,73.3; H,6.3; N.11.1%. 
Water assay shows 0.89% H 2 Ow/w (^ O^mol H 2 0) 

25 

Example (6) 

2^Brorno^54(2-butyh1 H-tmidazoM-yl)methyl>1 H4ndok2-yl]benzotcacid 

A solution of Intermediate (9) (125mg) in methanol (8ml) and aqueous sodium hydroxide (2M, 2ml) was 
30 stood at room temperature under nitrogen for 16h and at 60° C for 2h. It was then concentrated in vacuo . 

Hydrochloric acid (2M, 2ml) was added. The precipitate was then collected and dried in vacuo to give the 

title compound as a white powder (91 mg) m.p. 140-15Q°C (dec.). 

Assay Found: C.59.5; H.4.9; N.8.9. 

C 23 H 22 BrN 3 O2.0.6H 2 O requires C.59.6; H.5.1; N,9.0%. 
as Water Assay shows 2.46% H 2 Ow/w (^ 0.6mol H 2 0) 

Example (7) 

2-[2,3-Dib7omo-5''[[2-butyl'4-chloro-5-(hydroxymethy l)-1 H-imidazol-1 -yljmethy l]-1 H-indol-1 -yl]benzoic acid, 
2,2,2-trifluoroacetate (1:1) salt 

40 

A solution of Intermediate (12) (130mg) in methanol (5ml) was treated with 2N sodium hydroxide 
solution (2ml) and stirred at room temperature for 36h. The methanol was removed in vacuo , the residue 
was diluted with water (5ml) and the resultant solution was acidified with 2N hydrochloric acid (to pH2). The 
precipitate was filtered off and purified by h.p.l.c. eluting with 0.05% aqueous trifluoroacetic acid to give the 
45 title compound as a white solid (58mg), m.p. 174-176°C. (dec). 

Assay Found: C.45.65; H,3.35; N,6.15% C 2 4H 22 Br 2 CIN 3 O 3 .0.5CF 3 CO 2 H Requires: C.46.0; H,3.45; N,6.45% 

Example (8) 

5-[2-[5-[[2-Butyl-4-chlorO'5-hydroxymethyl-1 H-imidazol-1 -yl]methyl)- 1 H-indol-2-yl]pheny l]tetrazole 

50 

A mixture of the Intermediate (15) (0.22g) and tri-rv-butyl tin azide (1.4g) was heated at 155-160°C for 
30min under' a nitrogen atmosphere. After cooling, 2N sodium hydroxide (5ml) and methanol (3ml) were 
added to the stirred mixture. After standing overnight the mixture was washed with ether (5x1 0ml) before 
being neutralised to pH7 by the addition of 2N hydrochloric acid and washed with further ether (5x1 0ml). 
55 The mixture was made acidic (pH3), methanol (5ml) added and the mixture extracted with ethyl acetate 
(1x30ml). The organic phase was dried and concentrated in vacuo to afford a brown solid (0^1 5g). 
Trituration with ether (25ml) afforded a brown solid (0.1 35g). Chromatography eluting with 
ethanoirchloroform (3:5) gave the title compound as a brown solid. (41 mg). T.l.c ethyl acetate, Rf 0.15 
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n.m.r 5 (CH 3 OD) 0.92 (3H f t) f 1.37 (2H,m), 1.65 (2H,m). 2.59 (2H,t), 4.47 (2H,s), 5.3 (2H,s), 5.89 (1H,s), 6.81 
(1H, dd), 7.03 (1H,d), 7.29 (1H,d) f 7.35-7.58 (3H,m), 7.78 (1H,dd). 

Example (9) 

5 N-[2-[5-[(2-ButyH H-imidazol-1 -yl)methyl]-1 H-indol-2-yl]phenyl]-1 1 1 ,1 -trif luoromethane sulphonamide 

Trifluoromethanesulphonic anhydride (0.15ml) was added dropwise to a cooled (-78°C) solution of 
Intermediate (20) (0.3g) and triethylamine (0.1ml) in dichloromethane (10ml) and the resulting mixture stirred 
for 4h. Sodium bicarbonate (8%, 10ml) was added and the organic layer separated. The dried organic 
10 solution was evaporated in vacuo and the residue purified by chromatography eluting with System E 
(100:8:1) to give the title compound as an orange gummy solid (150mg) 
T.l.c. System E (100:8:1) Rf 0.15 

n.m.r 5 (CDCb) 0.86 (3H,t). 1.28 (2H,m), 1.63 (2H,m), 2.67 (2H,t), 5.1 (2H,s). 6.58 (1H,s). 6.72 (1H. d), 6.81 
(1H,d), 6.87 (1H,dd), 7.07 (1H f ddd), 7.18-7.3 (2H,m), 7.33 (1H,d), 7.51 (1H,dd), 7.64 (1H,dd). 

75 

Example (10) 

2-[5-(2-Buty 1-1 H-imidazol-1 -y l)-1 -methy i-1 H-indol-2-y l]-benzoic acid,2,2,2-trif luoroacetate (1 :1 :1 ) salt 

A solution of Intermediate (23) (142mg) in methanol (5ml) and aqueous sodium hydroxide (2M, 1ml) 
20 was stood at room temperature for 16h. Water (5ml) was added and the mixture concentrated in vacuo - 
(~5ml). Aqueous hydrochloric acid (2M, 1ml) was added dropwise to neutralise the mixture which was then 
concentrated in vacuo. The residue was purified by h.p.l.c. to give the titje compound as a reddish brown 
glass (114mg)y 

n.m.r 3(DMSO) 0.9 (3H.t), 1.35 (2H.m), 1.6 (2H,m), 3.06 (2H,t), 3.5(3H,s). 5.5 (2H.s). 6.42 <1H,s), 72 (1H,dd), 
25 7.45-7.75 (7H,m), 7.97 (1H,dd). 12.8 <1H, v.br). HPLC» Dynamax Ci 8 60A, 8u, 25cm x 41.4i.d.column, 
mobile phase: acetonrtrite/water (containing 0.1% TFA), 9 to 81% acetonrtrile over 25 min. Detection 
X230nm. Retention time 16.8 min. 

Example (11) 

30 2^(2-ButyMmmida2oM-yl)methyl-3-foiTnyl]-1 H-indol-2-yllbenzoic acid 

A solution of Intermediate (26)(100mg) in methanol (5ml) and sodium hydroxide (2N, 2ml) was stirred at 
room temperature overnight The solution was concentrated in vacuo and then acidified with hydrochloric 
acid (2N, 10ml). The precipitate was collected and dried in vacuo to give the title compound as a yellow 
35 powder (35mg) m.p. 172-173°C; dec. 

n.m.r. 5(DMSO) 0.9 (3H,t). 1.35(2H,m). 1.6(2H,m), 3.06 (2H,t), 7.26 (1H,dd), 7.51 (1H f d) 7.6 (1H,d), 7.61-7.8 
(4H,m), 8.06 (1H,dd), 8.16 (1H,d), 9.6 (1H,s), 12.5 (1H ( s). 

Example (12) 

40 [3-Bromo-5-[(2-butyl-1H-imidazol-1-yl)methyl)-1-methyl-1HHndol -2-yl benzoic acid 

A solution of Intermediate (28) (270mg) and aqueous sodium hydroxide (2N, 1 ml) in methanol (5ml) was 
st.ood at room temperature for 1 6h. The mixture was concentrated in vacuo before adjusting to pH6 with 
aqueous hydrochloric acid (2M, ca 1ml). The solvent was removed in vacuo and the residue extracted with 
45 acetonitriIe:water.TFA (9:1 :0.005)"(5ml), filtered and purified by h.p.l.c. to give a yellow oil. A solution of this 
oil in dichloromethane (10ml) was washed with water (10ml). The pH of the aqueous phase was adjusted to 
pH6 with aq. sodium hydroxide (2M), dried .filtered and evaporated in vacuo to give the title compound as a 
yellow powder (96.2mg) m.p. 155-160°C. 

HPLC - conditions as in Example 10 - Retention Time 18.53 mins. 

50 

Example 13 

^^{[^ulyM-chloro-S-frydroxymethyl^l H-imidazol-1 -yl]methyl)-1 H-indol-3-yl]benzoic acid 

A solution of Intermediate (32) (400mg) in methanol (5ml) and 2N sodium hydroxide solution (3ml) was 
55 stirred at room temperature for 3h. The solution was acidified with 2N hydrochloric acid and evaporated to 
give an orange gum which was purified by H.P.L.C. to give the title compound as a yellow gum (170mg) 
Assay Found: C.59.85; H.5.5; N.7.95. 

<^4H 2 *ClN 3 O 3 .0.5C^HF3O2.0.5H2O requires C.59.6; H.5.1; N.8.3%. 
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HPLC - conditions as in Example 10 - Retention Time = 16.41 mins 
Example 14 

2-[4-(2-Bu^l-1H-imidazol-1»yi)-3-bromc-1H-indol-2-yl]benzoic acid 

5 

A solution of Intermediate (37) (0.19g) in methanol (2ml) was treated with 2N sodium hydroxide (1ml). 
The solution became cloudy, clearing on addition of further methanol (1ml). Stirring at room temperature 
was continued overnight. The methanol was evaporated and the residue diluted with water (15ml). The 
suspension was acidified to pH7 and refrigerated for 1h during which time a solid formed which was filtered 
10 and dried to give the title compound as a pale yellow solid (0.040g) m.p. 162-165°C 
HPLC - conditions as in Example 10 - Retention Time = 16.9 mins 

Example 15 

1-[[3-Brorno-2-(2-rarboxyphenyl)-1 H-indol-5-yl>2-butyt-4-chloro]-1 H-imidazole-5-carboxylic acid. 

15 ~ ~ 

A solution of Intermediate (38) (0.205g) in methanol and aqueous 2M sodium hydroxide was heated at 
60°C for 5h. The solvent volume was reduced and the aqueous phase obtained, which was washed with 
dichloromethane before acidification to pH4. The resulting suspension was extracted with ethyl acetate and 
the combined organic extracts were dried, filtered and evaporated to give the title compound as an orange 
20 solid (0.1 05g) m.p. 1 92-1 94°C. 

HPLC Retention time = 22.95 minutes. 

Example 16 

Tfl3^rno-2-{2-(1 H-tetrazol-5-yl)phenylH H-indot-5-yl]methylh2-buty)-4>chloro-l H-imidazole-5-carboxy lie 
25 acid 

A solution of Intermediate (46) (0.04g) in ethanol (5ml) and 2N sodium hydroxide (2ml) was heated at 
65* for 2.5h. After cooling, the solution was acidified with 2N hydrochloric acid and the resultant suspension 
was filtered and the solid dried to give the title compound (0.024g) as a white solid, m.p. 185 -189 C. 
30 n.m.r. (DMSO) 11.85 (1H,brs), 7.95 (1H.m). 7.78 (3H.m), 7.355 (1H.d). 7.035 (1H,brs). 6.95 (1H,dd), 5.685 - 
(2H,s), 2.685 (2H,t), 1.545 (2H,m), 1.35 (2H,m), 0.85 (3H,t) 

Example 17 

Ethyl ?4[^bromo-2-[2-[[(trffltK>rom 
35 imidazole-5-carboxylate 

A solution of Intermediate (51) (0.1 5g) and triethylamine (0.082ml) in dry dichloromethane (10ml) at 
-80* was treated with a solution of trifluoromethanesulphonylanhydride (0.42ml; 1M) in dry dich- 
loromethane. The mixture was stirred at -80 # C to -60 *C for 35min, and water (0.5ml) was added. The 
40 organic solution was dried and evaporated in vacuo . The residue was purified by column chromatography 
eluting with a gradient of dichloromethane/methanol (50:1 to 25:1) to give the title compound (0.1 4g) as an 
off-white foam, m.p. 101-103* C. 
Assay Found: C47.5; H.4.0; N.8.2; 
CaeHzsBrCIFsNiOiS requires C.47.2; H,3.8; N,8.5% 

Example 18 

imidazole-5-carboxylic acid 

so A solution of the product of Example 17 (106mg) in a mixture of methanol (6ml) and 2M aqueous 
sodium hydroxide (2ml) was heated at reflux for 2h. The reaction mixture was evaporated and 2M 
hydrochloric acid (2ml) was added. The resulting precipitate was crystallized from methanol/water to give 
the title compound as an. off-white solid (90rhg), m.p. 196-8 C. 
AssayFound: C.45.5; H.3.3; N,8.8; 

55 C24H2iBrCiF 3 N*0*S requires C.45.7; H.3.3; N,8.9% 

The compounds of the invention are tested in vitro for angiotensin II antagonism. Aortic strips are 
obtained from male New Zealand white rabbits and prepared for recording isometric contractions in 
response to cumulative addition of angiotensin II. The potencies of test antagonists are assessed by 
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measuring their abilities to displace the angiotensin II cumulative concentration response curve. The method 
used is that of Ackeriy et al., Proc. Natl. Acad. Sci ., 74(12), pp5725-28 (1977) with the exception that the 
final composition of the physiological salt solution is as given below in Table 1: 

TABLE 1 



10 



15 



20 



Ingredient 



Na 
K* 

Mg2* 
Ca2 + 

cr 

HPO*- 

SO4 2 * 

HCO3- 

glucose 

indomethacin 

ascorbic acid 



Amount 
(mM) 



143.4 

5.9 

0.6 

1.3 
124.5 

1.2 

0.6 
25.0 
11.1 

0.005 

0.1 



The tissues are initially challenged with K* (80mM) and then washed at 0, 5. 10 and 15 minutes after 
the response to K* has plateaued. After a further 45 minutes an angiotensin Ik cumulative response curve is 
constructed (0.1nM to O.luM in IQ-fokJ increments) and the tissues are washed as before. A second, third 
and fourth angiotensin II cumulative response curve (0.1 nM to O.tjxM In 3-fbW increments) is then 
constructed at hourly intervals (15 minutes washing after each curve followed by 45 minutes equilibration). 
The compounds of the invention (30uM) are tested for angiotensin II antagonism by application 45 minutes 
before construction of the fourth angiotensin II curve. The third and fourth angiotensin II curves are 
expressed graphically and a concentration ratio (CR) is calculated by dividing the angiotensin II ECso value 
obtained in the presence of the test antagonist (i.e. fourth curve) by the angiotensin II ECso value obtained 
in the absence of the test antagonist (i.e. third curve). 

The potency of the test antagonist is expressed as a pKb which is calculated from the equation: 



40 



pKb = 



-log 



CR-1 



[antagonist] 



which is a rearrangement of equation 4 described by Furchgott, in Handbook of Exp. Pharmacol. , 33, p290 
(1972) (eds. Blaschkott and Muscholl). 

Compounds of the invention will desirably exhibit a pKb in the range between 5 and 12. Thus we have 
found that the compounds of the invention inhibit the action of the hormone angiotensin II and are therefore 
useful in the treatment of conditions in which it is desirable to inhibit angiotensin II activity. In particular, the 
compounds of the Examples have been tested in the above test and have been found to be active. 

There is thus provided as a further aspect of the invention a compound , of general formula (I) or a 
physiologically acceptable salt or a solvate thereof for use in the treatment of conditions associated with 
excessive or unregulated angiotensin II activity. 

In a further or alternative aspect of the invention there is provided a compound of general formula (I) or 
a physiologically acceptable salt or a solvate thereof for the manufacture of a therapeutic agent for the 
treatment of conditions associated with excessive or unregulated angiotensin II activity. 

There is also provided in a further or alternative aspect of the invention a method for the treatment of 
conditions associated with excessive or unregulated angiotensin II activity in a mammal including man 
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comprising administration of an effective amount to a mammal in need of such treatment a compound of 
general formula (I) or a physiologically acceptable salt or a solvate thereof. 

The following examples illustrate pharmaceutical formulations according to the invention. The term 
"active ingredient" Is used herein to represent a compound of formula (I). 

Pharmaceutical Example 1 



Oral Tablet A 


Active Ingredient 


700mg 


Sodium starch glycollate 


10mg 


Microcrystalline cellulose 


50mg 


Magnesium stearate 


4mg 



Sieve the active ingredient and microcrystalline cellulose through a 40 mesh screen and blend in a 
appropriate blender. Sieve the sodium starch glycollate and magnesium stearate through a 60 mesh screen, 
add to the powder blend and blend, until homogeneous. Compress with appropriate punches in an 
automatic tablet press. The tablets may be coated with a thin polymer coat applied by the film coating 
techniques well known to those skilled in the art. Pigments may be incorporated in the film coat. 



Pharmaceutical Example 2 

25 



Oral Tablet B 


Active Ingredient 


50Omg 


Lactose 


tOOmg 


Maize Starch 


50mg 


Polyvinyl pyrrolidone 


3mg 


Sodium starch glycollate 


10mg 


Magnesium stearate 


4mg 


Tablet Weight 


667mg 



Sieve the active ingredient, lactose and maize starch through a 40 mesh screen and blend the powders 
in a suitable blender. Make an aqueous solution of the polyvinyl pyrrolidone (5 - 10% w/v). Add this solution 
40 to the blended powders and mix until granulated; pass the granulate through a 12 mesh screen and dry the 
granules in a suitable oven or fluid bed dryer. Sieve the remaining components through a 60 mesh screen 
and blend them with the dried granules. Compress, using appropriate punches, on an automatic tablet 
press. 

The tablets may be coated with a thin polymer coat applied by film coating techniques well known to 
45 those skilled in art. Pigments may be incorporated in the film coat. 

Pharmaceutical Example 3 



50 


Inhalation Cartridge 




Active Ingredient 


Img 




Lactose 


24mg 



55 



Blend active ingredient, particle size reduced to a very fine particle size (weight mean diameter ca. 
Sum) with the lactose in a suitable powder blender and fill the powder blender into No. 3 hard gelatin 
capsules. 
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The contents of the cartridges may be administered using a powder inhaler. 
Pharmaceutical Example 4 

5 



Injection Formulation 




% w/v 


Active ingredient 

Water for injections B.P. to 


1.00 
100.00 



Sodium chloride may be added to adjust the tonicity of the solution and the pH may be adjusted to that 
75 of maximum stability and/or to facilitate solution of the active ingredient using dilute acid or alkali or by the 
addition of suitable buffer salts. Antioxidants and metal chelating salts may also be included. 

The solution is prepared, clarified and filled into appropriate sized ampoules sealed by fusion of the 
glass. The injection is sterilised by heating in an autoclave using one of the acceptable cycles. Alternatively 
the solution may be sterilised by filtration and filled into sterile ampoules under aseptic conditions. The 
20 solution may be packed under an inert atmosphere of nitrogen. 



Claims 

25 1 . A compound of the general formula (I) 



30 

Het-CH 2 * 



35 




or a physiologically acceptable salt or solvate thereof wherein 
40 R 1 represents a hydrogen atom or a halogen atom or a group selected from Ci-salkyl, C2-salkenyl, 
fluoroCi -saikyl, -CHO, -C0 2 H or -COR 4 ; 

R 2 represents a hydrogen atom or a halogen atom or the group Ar; 

R 3 represents a hydrogen atom or a group selected from Ci-6alkyl, C3-salkenyl, Ci-6alxoxy, -COR 4 , 
-SO2R 4 or the group Ar; 

45 R 4 represents a group selected from Ci - 6 alkyl, Ca-salkenyl, Ci - 6 alkoxy or the group -NR 12 R' 3 ; 
Ar represents the group 



50 



55 
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R 5 represents a group selected from -CCfeH, -NHS0 2 CF 3 or a C-iinked tetrazolyl group; 

R 6 and R 7 t which may be the same or different, each independently represent a hydrogen atom or a 

halogen atom or a Ci -6 alky I group; 

Het represents an N-linked imidazolyl group substituted at the 2-posltion by a Ci- S alkyl, C 2 -6alkenyi or a 
5 Ci-ealkylthio group, the imidazolyl group optionally being substituted by one or two further substituents 
selected from a halogen atom or group selected from cyano, nitro, Ci- 6 alkyl, C 2 - S alkenyl, fluoroCi-ealkyl, 
-(CH 2 ) m R 8 . -<CH 2 )„COR 9 or -(CH 2 ) P NR 10 COR 11 ; 

or Het represents an N-linked benzimidazolyl group substituted at the 2-position by a Ct-&alkyl, O2- 
-salkenyl or a Ci -ealkylthio group; 
10 R 8 represents a hydroxy or Ci - 6 alkoxy group; 

R 9 represents a hydrogen atom or a group selected from hydroxy, Ci- 6 alkyl, Ci-salkoxy, phenyl, phenoxy 
or the group -NR 12 R 13 ; 

R 10 represents a hydrogen atom or a Ci-salkyI group; 

R 11 represents a hydrogen atom or a group selected from Ci- € alkyl, Ci- 6 alkoxy, phenyl, phenoxy or the 
75 group -NR 12 R 13 ; 

R 12 and R 13 , which may be the same or different, each independently represent a hydrogen atom or a 
Ci-*alkyl group or -NR 12 R 13 forms a saturated heterocyclic ring which has 5 or 6 ring members and may 
optionally contain in the ring one oxygen atom; 
m represents an integer from 1 to 4; 
20 n represents an integer from 0 to 4; and 
p represents an integer from 1 to 4; 

provided that one of R 2 and R 3 represents the group, Ar, and that when R 2 represents the group Ar, R 3 
represents a hydrogen atom or a group selected from Ci-salkyi, C 3 -6alkenyl. Ci-caJkoxy, -COR* or 
-SO2R 4 , and that when R 3 represents the group Ar, R 2 represents a hydrogen atom or a halogen atom. 

25 2. A compound as claimed in Claim 1 wherein Het is an N-linked imidazolyl group substituted at the 2- 
position by a C^-saJkyl or Ca-saJkenyl group, for example an rv butyl or but-1-enyl group, and the N-linked 
imidazolyl group is substituted by one or two further substituents selected from a halogen atom, preferably 
a chlorine atom, or a group selected from Ci-saikyl. -<CH2) m R 8 or -<CH2)„COR 9 , especially -{C^XnR 8 or 
-(CH 2 ) n COR 9 , in which R 8 is preferably a hydroxy I group or a methoxy group and m is preferably 1 or 2 

30 and R 9 is preferably a hydrogen atom or a hydroxyl, methoxy or ethyoxy group and n is preferably 0, 1 or 
2. 

3. A compound as claimed in Claim 2 wherein the N-linked imidazolyl group is substituted by a group 
selected from -CH 2 0H, -CHO, -C0 2 H, -CH 2 OCH 3 or CCfeC^CHa. 

4. A compound as claimed in any one of Claims 1 to 3 wherein the group Het-CH 2 - is attached at the 5- 
35 position on the indole ring. 

5. A compound as claimed in any one of Claims 1 to 4 wherein R 3 is a hydrogen atom. 

6. A compound as claimed in any one of Claims 1 to 5 wherein R 2 represents the group Ar. 

7. A compound as claimed in any one of Claims 1 to 6 wherein R 1 is attached at the 3-position on the 
indole ring. 

40 8. A compound as claimed in any one of Claims 1 to 7 wherein R 1 represents a hydrogen atom or a 
halogen atom or a Ct- 3 alkyl group, preferably a bromine atom. 

9. A compound as claimed in any one of Claims 1 to 8 wherein R 5 represents a -CO2H group. 

10. A compound as claimed in any one of Claims 1 to 8 wherein R 5 represents a C-linked tetrazolyl group. 

11. A compound as claimed in any one Claims 1 to 10 wherein R 6 and R 7 each independently represent a 
45 hydrogen atom. 

12. A compound as claimed in Claim 1 or a physiologically acceptable salt or solvent thereof wherein 
R 1 represents a hydrogen atom or .a halogen atom; 

R 2 represents a halogen atom or the group Ar; 
R 3 represents a hydrogen atom, a Ci-ealkyI group or the group Ar; 
50 Ar represents the group 



55 



29 



EP 0 429 257 A2 



R5 



R6 




/ 



R 5 represents a group selected from -CO2H, -NHSO2CF3 or a C-linked tetrazolyl group; 
R 6 and R 7 each independently represent hydrogen atoms; 

Het represents an N-linked imidazolyl group substituted at the 2-posttion by a d-ealkyl group, the 
imidazolyl group optionally being substituted by one or two further substituents selected from a halogen 
atom or a group selected from -(CH 2 )mR 8 , or -(CH 2 ) n COR 9 ; 

or Het represents an N-linked benzimidazolyl group substituted at the 2-position by a Ci-ealkyl group; 

R 8 represents a hydroxy group; 

R 9 represents a hydroxy group; 

R 10 represents a hydrogen atom; 

R 11 represents a C1 -g alky I group; 

m represents an integer from 1 to 4; 

n represents an integer from 0 to 4; and 

p represents an integer from 1 to 4; 

provided that one of R 2 and R 3 represents the group Ar, and that when R 2 represents the group Ar, R 3 
represents a hydrogen atom or a Ct-salkyl group, and that when R 3 represents the group Ar, R 2 represents 
a halogen atom. 

13. A compound as claimed in Claim 1 selected from: 

1 -C3-bromo-2-£2-{1 H-tetrazoh5-yl)pheny l]-1 H-indol-5-y I]methylh2-buty M-chloro-1 B-imtdazote-5-carboxylic 
acid; 

1 -{[3-bromo-2-{2-[I(trifluoromethyI)sulphonylIamino]pheny l>1 H-indol-5-y I]methylh2-buty M-chloro-1 H- 
imidazole-5-carboxylic acid; 

or a physiologically acceptable salt or solvate thereof. 

14. A compound as claimed in Claim 1 or a physiologically acceptable salt or solvate thereof wherein 

R 1 represents a hydrogen atom or a halogen atom or a group selected from Ct- 6 alkyl, C2-salkenyl, -CHO, 
tC0 2 H or -COR*; . 

R 2 represents a hydrogen atom or a halogen atom or the group Ar; 

R 3 represents a hydrogen atom or a group selected from Ci- 5 alkyl, C 3 -6aIkenyl, -COR*, -S0 2 R* or the 
group Ar; 

R* represents a group selected from C1 -salkyl, C 2 -6alkenyl, C1 - 6 aIkoxy or the group -NR 12 R 13 ; 
Ar represents the group 



R 5 represents a group selected from -CO2H, -NHSO2CF3 or a C-linked tetrazolyl group; 

R 6 and R 7 , which may be the same or different, each independently represent a hydrogen atom or a 

halogen atom or a Ci -6 alky I group; 

Het represents an N-linked imidazolyl group substituted at the 2-position by a Ci-salkyl, C^-ealkenyl or a 
Ci-salkylthio group, the imidazolyl group optionally being substituted by one or two further substituents 



R5 



R 6 
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selected from a halogen atom or group selected from cyano, nitro. Ci -salkyl. C 2 -salkenyl, pe- 
rfluoroC, - 3 aikyl, -(CH 2 ) m R 8 . -(CH 2 ) n COR 9 or -<CH 2 ) P NR 10 COR"; 

or Het represents an N-linked benzimidazolyl group substituted at the 2-position by a Ci-6alkyl, C 2 - 
-salkenyl or a Ci-salkylthio group; 
5 R 8 represents a hydroxy or Ci-6alkoxy group; 

R 9 represents a hydrogen atom or a group selected from hydroxy, Ci-salkyl, Ci -salkoxy, phenyl, phenoxy 
or the group -NR 12 R 13 ; 

R 10 represents a hydrogen atom or a Ci -salkyl group; 

R 11 represents a hydrogen atom or a group selected from Ci-ealkyl, Ci -salkoxy, phenyl, phenoxy or the 
10 group -NR 12 R 13 ; 

R 12 and R 13> , which may be the same or different, each independently represent a hydrogen atom or a 
Ci -*alkyl group or -NR 12 R 13 forms a saturated heterocyclic ring which has 5 or 6 ring members and may 
optionally contain in the ring one oxygen atom; 
m represents ah integer from 1 to 4; 
75 n represents an integer from 0 to 4; and 
p represents an integer from 1 to 4; 

provided that one of R 2 and R 3 represents the group Ar, and that when R 2 represents the group Ar, R 3 
represents a hydrogen atom or a group selected from Ci-6alkyl, C3 -salkenyl, -COR* or -SO2R 4 , and that 
when R 3 represents the group Ar, R 2 represents a hydrogen atom or a halogen atom. 
20 15. A compound as claimed in Claim 1 or a physiologically acceptable salt or solvate thereof wherein 

R 1 represents a hydrogen atom or a halogen atom or a group selected from Ci-salkyl, C^-salkenyl, -CHO, 
-CO2H or -COR 4 ; 

R2 represents a hydrogen atom or a halogen atom or the group Ar; 

R 3 represents a hydrogen atom or a group selected from Ci-salkyl, Ca-salkenyl. Ci -salkoxy, -COR 4 , 
25 -SC^R 4 or the group Ar; 

R 4 represents a group selected from Ci -s alky I, C2 -salkenyl, Ci -salkoxy or the group -NR ,2 R t3 ; 
Ar represents the group 




40 R s represents a group selected from -C0 2 H, -NHSO2CF3 or a C-linked tetrazolyl group; 

R e and R 7 , which may be the same or different, each independently represent a hydrogen atom or a 
halogen atom or a Ci -salkyl group; 

Het represents an N-linked imidazolyl group substituted at the 2-position by a Ci-salkyl, C 2 -salkenyl or a 
Ci-salkylthio group, the imidazolyl group optionally being substituted by one or two further substituents 
45 selected from a halogen atom or group selected from cyano, nitro, Ci-Galkyl, C^-salkenyl, fluoroCi-6alkyl, 
-(CH 2 ) m R 8 , -(CH 2 ) n COR 9 or -(CH 2 )pNR ,0 COR 11 ; 

or Het represents an N-linked benzimidazolyl group substituted at the 2-position by a Ci -salkyl, C 2 - 
- G alkenyl or a Ci -s alkylthio group; 
R8 represents a hydroxy or Ci -salkoxy group; 
50 R 9 represents a hydrogen atom or a group selected from hydroxy, Ci -salkyl, Ci -salkoxy, phenyl, phenoxy 
or the group -NR ,2 R 13 ; 

R 10 represents a hydrogen atom or a Ci-calkyl group; 

R 11 represents a hydrogen atom or a group selected from Ci -salkyl. Ci -salkoxy, phenyl, phenoxy or the 
group -NR 12 R 13 ; 

55 R 12 and R t3 which may be the same or different each independently represent a hydrogen atom or a 
Ci-*alkyt group or -NR ,2 R 13 forms a saturated heterocyclic ring which has 5 or 6 ring members and may 
optionally contain in the ring one oxygen atom; 
m represents an integer from 1 to 4; 
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n represents an integer from 0 to 4; and 
p represents an integer from 1 to 4; 

provided that one of R 2 and R 3 represents the group, Ar, and that when R 2 represents the group Ar, R 3 
represents a hydrogen atom or a group selected from Ci-ealkyl, Ca-salkenyl, Ci-ealkoxy, -COR 4 or 
5 -SO2R 4 , and that when R 3 represents the group Ar, R 2 represents a hydrogen atom or a halogen atom. 

16. A process for the preparation of a compound as claimed in any one of Claims 1 to 15 or a 
physiologically acceptable salt or solvate thereof which comprises: 
(A) reacting an indole of general formula (II) 



LCH 2 




(ID 



R 3a 

20 

in which L is a leaving group, with an imidazole of formula (III) 



25 



30 




(in) 



in which R 14 represents a group selected from Ci-calkyI, C2-*alkenyl or Ci-ealkyrthio and R 15 and R 16 
each independently represent a hydrogen or halogen atom or a group selected from cyano, nitro, Ci-6alkyl, 
35 C2-6alkenyl, fluoroC, -ealkyl, -(ChfeUR 8 , -(CH 2 )„COR 9 , -(CH 2 ) p NR 10 COR 11 or when taken together with the 
carbon atoms to which R 1S and R te are attached, there is formed a fused phenyl ring, followed, if 
necessary, by removal of any protecting group present; or 
(B) deprotecting a protected intermediate of general formula (IV) 



40 




(IV) 



50 



in which R 3a is a protecting group and/or at least one reactive group is blocked by a protecting group; or 
(C) reacting a compound of general formula (la) 
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R 2 



Het-CH 2 




(la) 



15 



20 



in which R s in the group Ar as the substituent R 2 or R 3 represents a nitrite group, with an azide. followed, if 
necessary, by the removal of any protecting group present; and when the compound of formula (I) is 
obtained as a mixture of enantiomers optionally resolving the mixture to obtain the desired enantiomer; 
and/or, if desired, converting the resulting compounds of general formula (I) or a salt thereof into a 
physiologically acceptable salt or solvate thereof. 

17. The process for the preparation of a compound as claimed in any one of Claims 1 to 15 or a 
physiologically acceptable salt or solvate thereof which comprises: 
(A) reacting an indole of general formula (II) 



LCH 2 




(ID 



30 



in which L is a leaving group, with an imidazole of formula (III) 




(III) 



in which Ft'* represents a group selected from Ci- 6 alkyl, (fe-salkenyl or C,- 6 alkylthio and R 15 and R 16 
each independently represent a hydrogen or halogen atom or a group selected from cyano, nitro. Ci- G alkyl, 
fe-salkenyl. fluoroC-salkyl, -(CH 2 ) m R*. -(CH 2 ) n COR*. -<CH 2 ) p NRi°COR" or when taken together with the 
carbon atoms to which R 1S and R ,e are attached, there is formed a fused phenyl ring, followed, if 
necessary, by removal of any protecting group present; or 
(B) deprotecting a protected intermediate of general formula (IV) 



55 
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Het-CH2 



10 




(IV) 



in which R 3a is a protecting group and/or at least one reactive group is blocked by a protecting group; or 
(C) reacting a compound of general formula (la) 



75 



20 



25 



Het-CH 2 




(la) 



in which R 5 in the group Ar as the substituent R 2 or R 3 represents a nitrite group, with an aztde, followed, if 
necessary, by the removal of any protecting group present; or 
30 (D) converting a compound of general formula (lb) 




in which R 5 in the group Ar as the substituent R 2 or R 3 represents an amino group, to a compound of 
45 general formula (I) in which R 5 represents -NHSO2CF3; 

and when the compound of formula (I) is obtained as a mixture of enantiomers optionally resolving the 
mixture to obtain the desired enantiomers; 

and/or, if desired, converting the resulting compounds of general formula (I) or a salt thereof into a 
physiologically acceptable salt or solvate thereof. 
50 18. Pharmaceutical composition comprising at least one compound of general formula (I) as defined in any 
one of Claims 1 to 15 or a physiologically acceptable salt or solvate thereof, together with at least one 
physiologically acceptable carrier or excipient. 

19. A compound of general formula (I) as claimed in any one of Claims 1 to 15 or a physiologically 

acceptable salt or solvate thereof for use in therapy, for example 
55 0) for use in the treatment or prophylaxis of hypertension; or 

(ii) for use in the treatment or prophylaxis of a disease associated with the cognitive disorders, renal 
failure, hyperaldosteronism, cardiac insufficiency, congestive heart failure, post-myocardial infarction, 
cerebrovascular disorders, glaucoma and disorders of intracellular homeostasis; or 
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(iii) for use in the treatment of conditions associated with excessive or unregulated angiotensin II activity. 
20. A compound of general formula (II) 




(ID 



R 3a 

75 

or an acid addition salt thereof 
wherein 

R 1 and R 2 are as defined in Claim 1 ; 

R 3a is as defined in R 3 in Claim 1 or alternatively represents a nitrogen protecting group; and 
20 L represents a leaving group. 

21 . A compound of general formula (la) 



25 

Het-CH 2 - 

30 




(la) 



35 or an acid addition salt thereof 
wherein 

R i ( R 2 R 3 anc j net are as defined in Claim 1 except that in the Group Ar, R 5 represents a nitrile group. 
22. A compound of general formula (lb) 



40 



45 



so 



55 



Het-CH 2 




(lb) 



or an acid addition salt thereof wherein R\ R 2 , R 3 and Het are as defined in Claim 1 except that in the 

Group Ar, R 5 represents an amino group. 

Claims for the following Contracting States: ES, GR 

1 . A process for the preparation of a compound of the general formula (I) 
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Het-CH 2 




w R 3 

or a physiologically acceptable salt or solvate thereof wherein 

R 1 represents a hydrogen atom or a halogen atom or a group selected from Ci -ealkyl, C 2 -ealkenyl, 
75 fluoroCi -ealkyl, -CHO, -C0 2 H or -COR 4 ; 

R 2 represents a hydrogen atom or a halogen atom or the group Ar, 

R3 represents a hydrogen atom or a group selected from Ci- 6 alkyl. C 3 -6alkenyl, Ci- G alkoxy, -COR*. 
-S0 2 R* or the group Ar; 

R* represents a group selected from Ci -ealkyl. C 2 -ealkenyl, Ci- 6 alkoxy or the, group -NR 12 R 13 ; 
20 Ar represents the group 



25 



30 




R 5 represents a group selected from -CO2H, -NHSO2CF3 or a C-linked tetrazolyl group; 

R 6 and R 7 , which may be the same or different, each independently represent a hydrogen atom or a 
35 halogen atom or a C1 -ealkyl group; 

Het represents an N-linked imidazolyl group substituted at the 2-position by a Ci -ealkyl, C 2 -ealkenyl or a 

C,-eaJkylthio group, the imidazolyl group optionally being substituted by one or two further substituents 

selected from a halogen atom or group selected from cyano. nitro, Ci -ealkyl, dj-ealkenyl, fluoroCi -ealkyl, 

-(CH 2 ) m R 8 , -<CH 2 )„COR 9 or -<CH 2 ) p NR'°COR"; 
40 or Het represents an N-linked benzimidazolyl group substituted at the 2-position by a Ci -ealkyl, C 2 - 

-ealkenyl or a Ci-ealkylthio group; 

R 8 represents a hydroxy or Ci-ealkoxy group; 

R3 represents a hydrogen atom or a group selected from hydroxy, C1 -ealkyl, Ci-*alkoxy. phenyl, phenoxy 
or the group -NR 12 R 13 ; 
45 R 10 represents a hydrogen atom or a Ci -ealkyl group; 

R 11 represents a hydrogen atom or a group selected from Ci- 6 alkyl, Ci- 6 alkoxy, phenyl, phenoxy or the 
group -NR 12 R 13 ; 

R 12 and R 13 . which may be the same or different, each independently represent a hydrogen atom or a 
Ci-4aikyl group or -NR 12 R 13 forms a saturated heterocyclic ring which has 5 or 6 ring members and may 
50 optionally contain in the ring one oxygen atom; 
m represents an integer from 1 to 4; 
n represents an integer from 0 to 4; and 
p represents an integer from 1 to 4; 

provided that one of R 2 and R 3 represents the group Ar, and that when R 2 represents the group Ar, R 3 
55 represents a hydrogen atom or a group selected from Ci -ealkyl. C 3 -ealkenyl, C-ealkoxy. -COR 4 or 
-S0 2 R 4 , and that when R 3 represents the group Ar, R 2 represents a hydrogen atom or a halogen atom; 
which comprises: 

(A) reacting an indole of general formula (II) 



36 



(II) 



(III) 



in which R 14 represents a group selected from Ci-saJkyl, C2-€a)kenyl or Ci- 6 a!kylthio and R 1S and R ,e 
25 each independently represent a hydrogen or halogen atom or a group selected from cyano, nitro, Ci -g alky I, 
C 2 -*alkerryl, fluoroCt-saJkyl, -<CH2) m R*, -<CH2)„COR 9 , -(CH 2 )pNR 10 COR" or when taken together with the 
carbon atoms to which R 15 and R 16 are attached, there is formed a fused phenyl ring, followed, if 
necessary, by removal of any protecting group present; or 
(B) deprotecting a protected intermediate of general formula (IV) 

30 



Het-CH 2 



40 




(IV) 



in which R 3 * is a protecting group and/or at least one reactive group is blocked by a protecting group; or 
(C) reacting a compound of general formula (la) 

45 




(la) 




in which R 5 in the group Ar as the substituent R 2 or R 3 represents a nitrile group, with an azide, followed, if 
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necessary, by the removal of any protecting group present; or 
(D) converting a compound of general formula (lb) 



5 

Het-CH 2 




(lb) 



R3 

is in which R s in the group Ar as the substituent R 2 or R 3 represents an amino group, to a compound of 
general formula (I) in which R 5 represents -NHS0 2 CF 3 ; 

and when the compound of formula (I) is obtained as a mixture of enantiomers optionally resolving the 
mixture to obtain the desired enantiomen 

and/or, if desired, converting the resulting compounds of general formula (I) or a salt thereof into a 
20 physiologically acceptable salt or solvate thereof. 

2. A process for the preparation of a compound of the general formula (I) as defined in Claim 1 or a 
physiologically acceptable salt or solvate thereof which comprises: 
(A) reacting an indole of general formula (II) 




45 




(III) 



in which R 1 * represents a group selected from Ci- 6 alkyl, C 2 - 6 alkenyl or Ci-ealkylthio and R ,s and R 16 
each independently represent a hydrogen or halogen atom or a group selected from cyano, nitro, Ci-6alkyl, 
so Cz-ealkenyl, fluoroCi-salkyl, -(CH 2 ) m R 8 , -(CH 2 ) n COR 9 , -(CH 2 ) P NR 10 COR 11 or when taken together with the 
carbon atoms to which R 15 and R 16 are attached, there is formed a fused phenyl ring, followed, if 
necessary, by removal of any protecting group present; or 
(B) deprotecting a protected intermediate of general formula (IV) 
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R2 



Het-CH 2 ' 




(IV) 



R3a 



in which R 3a is a protecting group and/or at least one reactive group is blocked by a protecting group; or 
(C) reacting a compound of general formula (la) 



in which R 5 in the group Ar as the substituent R 2 or R 3 represents a nitrile group, with an azide, followed, if 
necessary, by the removal of any protecting group present; 

and when the compound of formula (I) is obtained as a mixture of enantiomers optionally resolving the 
mixture to obtain the desired entantiomer; 

and/or if desired, converting the resulting compounds of general formula (I) or a salt thereof into a 
physiologically acceptable salt or solvate thereof. 

3. A process as claimed in Claim 1 or 2 for the preparation of a compound wherein Het is an N-linked 
imidazolyl group substituted at the 2-position by a C 2 - 5 alkyl or C 3 - 5 a!kenyl group, for example an n-butyl 
or but-1-enyl group, and the N-linked imidazolyl group is substituted by one or two further substituents 
selected from a halogen atom, preferably a chlorine atom, or a group selected from Ci-ealkyl. -(CH 2 )mR 8 or 
-(CH 2 ) n COR 9 , especially -(CH 2 ) m R 8 or -(CH 2 ) n COR 9 , in which R 8 is preferably a hydroxy I group or a 
methoxy group and m is preferably 1 or 2 and R 9 is preferably a hydrogen atom or a hydroxyl, methoxy or 
ethoxy group and n is preferably 0, 1 or 2. 

4. A process as claimed in Claim 3 for the preparation of a compound wherein the N-linked imidazolyl 
group is substituted by a group selected from -CH 2 OH, -CHO, -C0 2 H, -CH 2 OCH 3 or C0 2 CH 2 CH 3 . 

5. A process as claimed in any one of Claims 1 to 4 for the preparation of a compound wherein the group 
Het-CH 2 - is attached at the 5-position on the indole ring. 

6. A process as claimed in any one of Claims 1 to 5 for the preparation of a compound wherein R 3 is a 
hydrogen atom. 

7. A process as claimed in any one of Claims 1 to 6 for the preparation of a compound wherein R 2 
represents the group Ar. 

8. A process as claimed in any one of Claims 1 to 7 for the preparation of a compound wherein R 1 is 
attached at the 3-position on the indole ring. 

9. A process as claimed in any one of Claims 1 to 8 for the preparation of a compound wherein R 1 
represents a hydrogen atom or a halogen atom or a Ci - 3 alkyl group, preferably a bromine atom. 

10. A process as claimed in any one of Claims 1 to 9 for the preparation of a compound wherein R 5 
represents a -CO2H group. 

11. A process as claimed in any one of Claims 1 to 9 for the preparation of a compound wherein R 5 
represents a C-tinked tetrazolyl group. 

12. A process as claimed in any one Claims 1 to 11 for the preparation of a compound wherein R 6 and R 7 
each independently represent a hydrogen atom. 




1 



(la) 



R 3 



39 



EP 0 429 257 A2 



13. A process as claimed in Claim 1 or 2 for the preparation of a compound of the general formula (I) or a 

physiologically acceptable salt or solvate thereof wherein 

R 1 represents a hydrogen atom or a halogen atom; 

R 2 represents a halogen atom or the group Ar; 

R 3 represents a hydrogen atom, a Ci -ealkyl group or the group Ar; 

Ar represents the group 




R 5 represents a group selected from -C0 2 H, -NHSO2CF3 or a C-linked tetrazolyl group; 
R 6 and R 7 each independently represent hydrogen atoms; 

Net represents an N-linked imidazolyl group substituted at the 2-position by a Ci-salkyI group, the 
imidazolyl group optionally being substituted by one or two further substituents selected from a halogen 
atom or a group selected from -{CH 2 )mR 8 » or -<CH 2 ) n COR 9 ; 

or Het represents an N-Hnked benzimidazolyl group substituted at the 2-position by a Ct - c alkyl group; 

R 8 represents a hydroxy group; 

R 9 represents a hydroxy group; 

R 10 represents a hydrogen atom; 

R 11 represents a Ct-salkyl group; 

m represents an integer from 1 to 4; 

n represents an integer from 0 to 4; and 

p represents an integer from 1 to 4; 

provided that one of R 2 and R 3 represents the group Ar, and that when R 2 represents the group Ar, R 3 
represents a hydrogen atom or a C1 -c alky I group, and that when R 3 represents the group Ar, R 2 represents 
a halogen atom. 

14. A compound as claimed in Claim 1 or 2 from the preparation of a compound selected from: 

1 -[[3-bromo-2-[2-(1 H-tetrazol-5-yl)phenyl]-1 H-indol-5-yt]methyl}-2-butyl-4-chlorp-1 H-imidazole-5-carboxy lie 
acid; 

1 -tt3-bromo-2-[2-[[(trifluoromethyl)suIphonyl]amino]phenylh1 H-indol-5-y l]methyl>2-butyl-4-chloro-1 H- 
imidazole-5-carboxylic acid; 

or a physiologically acceptable salt or solvate thereof. 

15. A compound as claimed in Claim 1 or 2 for the preparation of a compound of the general formula (I) or 
a physiologically acceptable salt or solvate thereof wherein 

R 1 represents a hydrogen atom or a halogen atom or a group selected from Ci-6aikyl, C^-salkenyl, -CHO, 
-C0 2 H or -COR*; 

R 2 represents a hydrogen atom or a group selected from group Ar; 

R 3 represents a hydrogen atom or a group selected from Ci- 6 alkyl, C 3 -6alkenyl, -COR*. -S0 2 R* or the 
group Ar; 

R* represents a group selected from Ci- 6 aikyl, C^-salkenyl, Ci-ealkoxy or the group -NR ,2 R 13 ; 
Ar represents the group 
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5 




R 5 represents a group selected from -C0 2 H, -NHS0 2 CF 3 or a C-Iinked tetrazolyl group; 
R B and R 7 , which may be the same or different, each independently represent a hydrogen atom or a 
halogen atom or a Ci -6 alky I group; 
T5 Het represents an N-linked imidazolyl group substituted at the 2-position by a Ci-salkyl, C2-ealkenyl or a 
Ci- 6 alkylthio group, the imidazolyl group optionally being substituted by one or two further substituents 
selected from a halogen atom or group selected from cyano, nitro, Ci-salkyl, C 2 -6alkenyl, pe- 
rfluoroCi-aalkyl, -(CH 2 ) m R 8 , -(CH 2 ) n COR 9 or -(CH 2 )pNR ,0 COR"; 

or Het represents an N-linked benzimidazolyi group substituted at the 2-position by a Ci-ealkyl, C 2 - 
20 -eaikenyl or a Ci-salkylthio group; 

R 8 represents a hydroxy or Ci -salkoxy group; 

R 9 represents a hydrogen atom or a group selected from hydroxy, Ci-ealkyI, Cwcalkoxy, phenyl, phenoxy 
or the group -NR 12 R 13 ; 

R 10 represents a hydrogen atom or a Ci-ealkyl group; 
25 R 11 represents a hydrogen atom or a group selected from Ct-saikyl, Ci-«alkoxy, phenyl, phenoxy or the 
group ~NR ,2 R t3 ; 

R 12 and R t3 , which may be the same or different, each independently represent a hydrogen atom or a 
C,-*alkyl group or -NR 12 R 13 forms a saturated heterocyclic ring which has 5 or 6 ring members and may 
optionally contain in the ring one oxygen atom; 
30 : m represents an integer from 1 to 4; 
n represents an integer from 0 to 4; and 
p represents an integer from 1 to 4; 

provided that one of R 2 and R 3 represents the group Ar, and that when R 2 represents the group Ar, R 3 
represents a hydrogen atom or a group selected from Ci- G alkyl. C3-salkenyl, -COR* or -S0 2 R 4 t and that 
35 when R 3 represents the group Ar, R 2 represents a hydrogen atom or a halogen atom. 

16. A process as claimed in Claim 1 or 2 for the preparation of a compound of the general formula (I) or a 
physiologically acceptable salt or solvate thereof wherein 

R 1 represents a hydrogen atom or a halogen atom or a group selected from Ci-salkyl, C 2 -salkenyl, -CHO, 
-C0 2 Hor-COR 4 ; 

40 R 2 represents a hydrogen atom or a halogen atom or the group Ar; 

R 3 represents a hydrogen atom or a group selected from Ci-ealkyl, Ca-salkenyl, Ci- 6 alkoxy, -COR 4 . 
-S0 2 R 4 or the group Ar; 

R* represents a group selected from Ci- 6 alkyl, C 2 - 6 alkenyl, Ct-ealkoxy or the group -NR 12 R 13 ; 
Ar represents the group 



50 




R 5 represents a group selected from -C0 2 H, -NHS0 2 CF 3 or a C-linked tetrazolyl group; 

R 6 and R 7 , which may be the same or different, each independently represent a hydrogen atom or a 
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halogen atom or a Ci-salkyl group; 

Het represents an N-linked imidazolyl group substituted at the 2-position by a Ci-ealkyl, C2-eaIkenyl or a 
Ci - 6 alkyfthio group, the imidazolyl group optionally being substituted by one or two further substituents 
selected from a halogen atom or group selected from cyano, nitro, Ci-salkyl. C2-saIkenyl, fluoroCi-calkyI, 
5 -(CH 2 )mR 8 , -(CH 2 )„COR 9 or -(CH 2 ) P NR 10 COR 11 ; 

or Het represents an N-linked benzimidazolyl group substituted at the 2-position by a Ci-salkyI, C2- 

-ealkenyl or a Ci-c alkylthio group; 

R8 represents a hydroxy or Ci-6alkoxy group; 

R 9 represents a hydrogen atom or a group selected from hydroxy, Ci-ealkyl. Ci-galkoxy, phenyl, phenoxy 
10 or the group -NR 12 R 13 ; 

R 10 represents a hydrogen atom or a Ct-salkyl group; 

R 11 represents a hydrogen atom or a group selected from Ci-salkyl, Ci-ealkoxy, phenyl, phenoxy or the 
group -NR 12 R 13 ; 

R 12 and R 13 , which may be the same or different, each independently represent a hydrogen atom or a 
75 C1 -4alkyl group or -NR 12 R 13 forms a saturated heterocyclic ring which has 5 or 6 ring members and may 

optionally contain in the ring one oxygen atom; 

m represents an integer from 1 to 4; 

n represents an integer from 0 to 4; and 

p represents an integer from 1 to 4; 
20 provided that one of R 2 and R 3 represents the group Ar, and that when R 2 represents the group Ar, R 3 

represents a hydrogen atom or a group selected from Ci-saikyl, C3-Galkenyl, Ci-6alkoxy, -COR* or 

-SO2R 4 . and that when R 3 represents the group Ar, R 2 represents a hydrogen atom or a halogen atom. 
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@ The invention provides compounds of the general formula (I): 




0) 



^ or a physiologically acceptable salt or a solvate (e.g. hydrates) thereof in which 

O R l represents a hydrogen atom or a halogen atom or a group selected from Ci- 6 alkyl, C 2 -6 alkenyl, 

fluoroCi - 6 alkyl. -CHO, -C0 2 H or -COR 4 ; 
fij R 2 represents a hydrogen atom or a halogen atom or the group Ar; 

R 3 represents a hydrogen atom or a group selected from Ci-s alkyl, C 3 - 6 aikenyl, Ci-salkoxy. -COR*. -S0 2 R 

or the group Ar; 
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R* represents a group selected from Ci-s alkyl, C 2 - 6 alkenyl, Ci- G alkoxy or the group -NR 12 R 13 ; 
Ar represents the group 




R 7 

rs represents a group selected from -C0 2 H, -NHSO2CF3 or a C-linked tetrazolyl group; 

R 6 and R 7 which may be the same or different each independently represent a hydrogen atom or a halogen 
atom or a Ci - G alkyl group; 

Het represents an N-linked imidazolyl group substituted at the 2-position by a Ci- G alkyl. C 2 - G alkenyl or a 
Ci- G alkylthio group, the imidazolyl group optionally being substituted by one or two further substituents selected 
from a halogen atom or a group selected from cyano, nitro, Ci -salkyl, C 2 - G alkenyl, fluoroCi- G alkyl, -(CH 2 ) m R 8 , 
-(CH 2 ) n COR 9 , or -(CH 2 ) p NRi°COR n ; 

or Het represents an N-linked benzimidazolyl group substituted at the 2-position by a Ci- G alkyl, C 2 - G alkenyl or 
a Ci - G alkylthio group; 

R* represents a hydroxy or Ci - G alkoxy group; 

R9 represents a hydrogen atom or a group selected from hydroxy, Ci- G alkyl, C,- G alkoxy, phenyl, phenoxy or 
the group -NR 12 R 13 ; 

R t0 represents a hydrogen atom or a Ci - G alkyl group; 

R 11 represents a hydrogen atom or a group selected from Ci- G alkyl, Ci- G alkoxy, phenyl, phenoxy or the group 

* NR,2RT3 » ^ ^ 

R t2 and R 13 which may be the same or different each independently represent a hydrogen atom or a Ci-< alkyl 

group or -NR 12 R 13 forms a saturated heterocyclic ring which has 5 or 6 ring members and may optionally 

contain in the ring one oxygen atom; 

m represents an integer from 1 to 4; 

n represents an integer from 0 to 4; and 

p represents an integer from 1 to 4; 

provided that one of R 2 and R 3 represents the group Ar, and that when R 2 represents the group Ar. R 3 
represents a hydrogen atom or a group selected from Ci- G alkyl, C 3 - 6 alkenyl, Ci- 6 alkoxy -COR* or -S0 2 R 4 . 
and that when R 3 represents the group Ar, R 2 represents a hydrogen atom or a halogen atom. 

The compounds may be used in the treatment or prophylaxis of hypertension and diseases associated with 
cognitive disorders. 



2 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Application Number 



EP 90 31 2489 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CI.5) 



EP-A-0 313 397 (THE WELLCOME FOUNDATION LIMIT- 
ED) 

"claims 1,10** 

EP-A-0 253 310 (E. I. DU PONT DE NEMOURS & 
COMPANY) 
claim 1 * * 

GB-A-2 045 244 (PFIZER LIMITED) 
claims 1 ,5; examples * " 



1.18,21, 
22 



1.18.21, 
22 



1.18,21, 
22 



C 07 D 403/06 
C 07 D 403/14 
C 07 D 521/00 
A 61 K 31/415 
C 07 D 209/30 



TECHMCAL RELDS 
SEARCHED (Int. CI3) 



C07D 
A 61 K 



The present search report has been drawn up for all claims 



Place of search 

The Hague 



Date of completion of search 

22 November 91 



BOSMA P. 



CATEGORY OF CITED DOCUMENTS 
X : particularly relevant if taken alone 
Y : particularly relevant If combined with another 

document of the same category 
.A : technological background 
O: non-written disclosure 
P: intermediate document 
T : theory or principle underlying the Invention 



E : earlier patent document, but published on, or after 

the filing date 
D : document cited In the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 



